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PUBLIC NOTICES SITUATIONS WANTED 


aVERNMENT OF PALESTINE . - DMINISTRATIVE, EXEOUTIVE, or CON- 

nena monn The Engineer SULTATIVE, POSITION cae ae by 
‘neers, 28 Shown Below, —— 

"HIQTRED, by te, Coreen PRINCIPAL CONTENTS OF THIS ISSUE 

ARRANGED FOR CARD INDEXING 
(TaBLe oF ConTENTS, PAGE 406) 














Sane THE DIRECTORATE oF , 
NGINEER systems and obtain 
PRODUCTION pate ee 
ae oF be oer 88 9 of age pie jen er pontons = for t for past nine nine years vith 
ri Degree in Mechanical Engineering or be “ n —Address, i A 
1s Deg ers of the Institution of Mech- Salvage of U.S.S. “ Lafayette”—No. I @. 398) ; Peis 2 
fan, | Preecetion. tn” Workaliops. THE ENGINEER, 19 - 11 - 43 





vise number C-19454. M.LB.F. (39), Single, Healthy, Well 
OEE ie THE DEPARTMENT: ash educated, nine years” executive 
OE cbould be over 30 years of age and Engineers and the British Empire 


4 g University Degree in © 
sso i f the Institu tion a vil 400) SITUATION, 
iate Members oi! N oO. XX (P. ) Advisory, Technical, or Executive, HOME 


vy should have had General Engineering “  (C. A. M. SMITH) THE ENGINEER, 19 - 11 - 43 AD. 
rience and be able to Advise on Projects sub- Address, P6425, The Engineer Office. 
ted with @ vie ee EBOiA. of Materials, . " 
Reference num o P6425 

ould write to MINISTRY OF . 
gigas should Reclamation of Worn Parts e. 412) PAT TN pe 


NATIONAL SERVICE, 
NTRAL a _—_ ‘AL SCIENTIFIC) THE ENGINEER, 19 - 11 - 43 # experience éngi- 
GISTER, XANDRA HOUSE, KINGS- See CRE EB IES Be yeering trades, sound knowledge modern pro- 
AY, TER, ON . .C.2, for the boa yf 7 appl luction methods and organisation. Mem 
fon forms. The reference number of “ee ope P “ Prod. Engineers in. is | £800.— 
in ar must be quoted. Utilisation of Waste Heat from Industrial Address, P6464, The Engineer Office. P6464 B 


he Directors of Thos. Firth Operations—No. I «. 410) CONTROLLER, ACCOUNTANT, &.— 
and JOHN BROWN, Ltd., invite APPLI- (W. H. DICKINSON) THE ENGINEER, 19 - 11 - 43 i 


TIONS for the APPOINTM ENT of PRIN- 
PAL of the Brown-Firth Research eee 


Dr. W. tfield, ° 
“eSpace ese Local Case-Hardening .. 43) 


jpsiants, should, preferably be. of high (L. G. W. PALETHORPE) THE ENGINEER, 19-11 - 43 
{ Iron and Steel. selentheapdibomliliaiens 

ae ties of the Principal of the Brown- oon (42), Specialising Design Hydraulic 
h Research Laboratory include those of ° ‘ ircuits, supervision of design, testing, 
mniral ‘Adviser to John Brown and Oo, Ltd, L.N.E.R. Locomotive Conversion @. 410) installation "of pcduipment, hydraulic presses 
a Ca oo THE ENGINEER, 19 - 11 - 43 of AVAILABLE SHORTLY tor EEECO 
Applications should be addressed in the first ee TIVE POS ITION.—Address, P6451, bat _— 























ce to 
E SECRETARY. « * ‘ 
08, FIRTH AND JOHN BROWN, LAd., Oceanic Air Services (®. 408) 
easier ass THE ENGINEER, 19 - 11 - 43 PESGINEER SALESMAN (48), Experi- 
2 knowl - 
SITUATIONS OPEN D CINE, 
REPRESENTA 


DPIES OF TESTIMONIALS, Nor ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. eH Y D R Oj SS ASH & DUST SLUICING 
D ADVERTISERS ONDER, BOX NUMBERS BABCOCK & WILCOX LTD. _ cnchtueacinate eats 


+ the es of applicants, the Proprietors 
epared to BA a pee B, vacancies several years’ business experience an ~~ 
notifications ~~ connections in the Argentine and Uruguay, 


aeocrtuavaemee ies | INDEX TO ADVERTISEMENTS, PAGE 55 a ragpore oe, oe peel eine 


co-opera bp ‘TAND- 
' ie * _.™ ING, view to REPRESENTATION in SOUTH 
AMERICA postwar tre trade development.— 

Office. P6445 8B 


IMPORTANT Address, P6445, 
THE FACT that goods made of raw materials in aa sia ~ MORES MANAGER. wie 
r 














































































































ttisers in Situations Open Column 
‘ make themselves acquainted with short supply owing to war conditions are advertised ip 0 4000 operators 
terms 0: i Light to medi I Ministries : 
in this paper should not be taken as an indication Tene te ete TS i high admnstrative 
1941 No. 2069 Address, P6444, The 
ESTRICTION ON ENGAGEMENT ORDER x 
and Heavy and large Iron- Page 2° 
undw in Scotland ; icant must have 
ighest qualifications, organising ability on latest Ls FIRM of BRIDGE BUILDERS and MPEG a and RESEARCH SPE SPECIAL- | AUCTIONEERS & VALUERS, Page 56 
uyment by Results. Knowledge of latest | § xy oar MANAGER, ferrous Foundries, to Take Control and USINESSES PREMISES 
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, training and salary, &c.—. 
he Engineer Office. ae £ Son oe gg of Production Programmes and . ante e aee, salary 
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EPARTMENTAL | WORKS | MANAGER Salley ons cutceiee aeons cen, tok Address, 6583, The Engineer 55-4 FOR HIRE, Page 2 
achine Shops, N.E. London district ; previous ese 
perience in ‘similar capacity and control of > epee ot crane Tea Jems a" "4 HEET METAL gp ge PATENTS, Page 2 
ANCHESTER DISTRICT ENGINEERING | MANAGER; must be fully co with MISCELLANEOUS, Page 2 
LOYERS’ ASSOC den Jou , 
REQUIRES YOUNG B.Sc. (25-30), with | must have experience of Mod F) aoe ‘ 
Xperience of Production Methods and Functions | ditions, Negotiations with 1 SUB-CONTRACTING, Page 2 
a 1 articulass in a) plication, oo 155, | in bee at r “y ~ a - — HR. Post. You. Are May Not Be |: 
0 7 ‘treet, m, E.C.4. SECRE’ - 08) ou Seeking * . 
oes a | TION Arkwright House, Manchester, 3 ‘Advertised in this Column, but do not lose For Advertisement Rates see 
P6450 a it Requiremen 
NGINEER. SALESMAN, — VACANCY will before 
EXIST in London at ‘end European ALES ENGINEER ASSISTANT WANTED, | could employ you. me an Advertisement in the 
stomed to Shipyard and Heavy Enginee: Technical Correspondent, wi ing | all Leading Engineering Concerns for the cost of | CLASS ; 
ork Xi 20m Continental Experience an advan eave in Structural and. ricated_ Producta.—Write, | Four Lines, 0s; 1s. 6d. for each J” =). Sl este sstamgghemrtebreaerimerraaherapannor an 
Ip. Ica ons. im co} x 940, .. way of so . 
yo Tudeh enots of Box, MO. | fall details, COMMERCIAL STRUCTURES, Ltd. | aid for such w seal chars. ee > ree * | PRESS-NOON WEDNESDAYS 








TUTORY RULES & ORDERS that they are necessaril vaila ability, expert on wartime industrial legislation. 
es t y y ® ble for export. jonal sponsors; south, if possible.— 
Engineer Office. P6444B 
WANTED, GENERAL MANAGER for Medium SITUATIONS OPEN SITUATIONS OPEN SITUATIONS WANTED (continued) 
eduction methods, and able to introduce Aga eg ENGINEERS ne rt og and Non- 
ce. Permanent and p: 
Drawing-Office, Estimating Department, and the in South Midlands with th good war FOR 56 
Previous sxperiens in similar capacity 
WANTED for Structural, General, nical qualifications, and give detailed account of EDUCATIONAL, Page 2 
hixed labour.—Address, 8570, The aren 
Diffie. ‘8570 a 
ae EMP ning, Ol ; a 
NGINEERING ESTABLISHMENT in Scotland | an ASSISTANT to the DIRE § u. | MACHINERY, &c., WANTED, Page 2 
rders.— Ai Engin 
nagement. Excellent post-war prospects. | Engineering Federation es aig gee 
the Opportunity of Bringing ts * 
ER. Pall those who would be. interested and First Column Overleaf 
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Annual Subscription Rates 


(including postal charges) 
BRITISH ISLES 
CANADA... 


Ee ee 
(except Canada) 





ADVERTISEMENTS 
The Charges for Classified a ws een en are 1/6 
to one inch— 6/-; 
— inch or more at at the tate = 18/- 


MACHINERY, &c., WANTED 


SUB-CONTRACTING 


PATENTS 





hallen’’ or other good 
make. particulars.—Address, 8587, re 
Engineer Office. 8587 


W ANTED, 100-Ton Geared, POWER PRESS, 
Tayl ior and 





\ ons Pa D, ONE HEAVY-DUTY SEAPING 
ACHINE, with ge § we roke. 
40-Ton SINGLE-ACTION PO WER. PRESS, 
ane to Taylor a Challen, or other good 
make 


Licence No, 151 


Address, 8564, The Engineer Office. 8564 F 





Wanien CROPPING and SHEARING 
ACHINE, capable of cropping an angle 
6in. by 6in, by in. section or 4in. by 4in. by 
tin. section. Licence No. 151.  Particulars.— 
Address, 8573, The Engineer Office. 8573 F 





THREE-THROW 
by 3in. 

ressure of 
2, The 

P6452 F 


W: ANTED, HYDRAULIC 

PUMP _— W my ye 1} dia. 
stroke approx., le of working 
1} tons per cao aye eh ms, 
Engineer Office. 





the 3 other 8 are to 
to the Editor of THE ENGINEER. 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 


x) Gee Engineer Newspaper, Estrand, London.’’ 
Tel., Central 6565 (10 lines). 





SITUATIONS WANTED 


Wie. ANGLE BENDING MACHINE, 

either mechanical i hydraulic, to bend up 
to 6in. angles or 4in. angles. Licence No. 151. 
Particulars.— Address, ao7d, The sess F Office. 





ya. *“* RHODES ”’ PRESSES, 20, 40, 

and 60 tons pressure. Licence No. 151. 

Particulars.—Address, 8575, The pane aes. 
F 





I. MECH. E. (24), Engaged on Experi- 

e mental oil engine design, DESIRES 
CHANGE. Sound technical training. Would 
prefer technical work on design side.—Address, 
P6453, The Engineer Office. P6453 B 


'F the Man You Are Seeking is Not Amongst 
those Advertising in this Column, a Small 
Announcement in the ‘Situations Open” 
Column will Quickly and Economically Produce 
ight Selection of Applicants, at the same 
time Eliminating Waste of Effort, Waste of 
Time, and Waste of Opportunity. The charge is 
Four Lines or under, 6s.; each Additional ‘Line, 
1s. 6d. Box Numbers 1s. extra, which includes 
despatch of all replies. 


UNIOR JIG and TOOL DRAUGHTSMAN (20) 
EQUIRES eee SITUATION in 
London area, tached, exempt military 
service.—Address, Poise, The Engineer ores 








9B 





N ECHANICAL ENGINEER, 20 Years’ Experi- 
4 ence, lay-out, planning, installation, 
boiler, steam, en ag KA a estimating, 
buying, aero, diesel ting, fitting, 
machining, SEEKS RESPONSIBLE POSITION. 


—Address, P6457, The Engineer Office. 
P6457 B 


ECH. ENGR., Exp. Prod. Insp., Rep., and 

service, DISENGAGED ; good position 

og including Govt. Dept.—Address, P6447, 
The ‘Engineer Office. P6447 B 








NV ETALLURGIST, Fully Trained in all 
. rea. of lab. work, with extensive 
ronfou: and engineering experience, SEEKS 
EXECUTIVE POSITION.—-Address, P6448, The 
Engineer Office. P6448 B 


LFRED HERBERT, Ltd., Coventry, PAY 
PRICES for SECOND-HAND 
LS in good condition by ‘irst- 


ers. 

te, wire, or phone, and our representative 
Authorised Dealer’s Certificate No. 71. 
88781 (20 lines), Compntey 5 Tele- 
F 


* Lathe, Telox, Coventry 


Wri 
will call. 

*Phone : 
grams : 





OMPRESSOR WANTED, Suitable Electric 
motor drive, output 100 c. ft. free aif per 
minute, pressure 120 1b. sq. in., with unloading 
device, air receiver, preferably two-stage air 
intercooled.—C.S., Ltd., Staffa Works, Leyton, 
E.10. 8565 F 





BOILER or Similar Type, 
2000 Ib. evaporation.—SUPER 
303/7, Holloway Road, N.7. 
P6456 F 


OCHRANE 
; around 
SERVICES, 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small 
(Machine Tool Control Licence No. 172.) 


F. J. EDWARDS, LTD. 
359, EUSTON ROAD, LONDON, 
N.W.1 


Telephone No. - EUSton 468! (10 lines). 
Telegrams: ‘“‘ Bescotools, Norwest, London.” 





N ILLWRIGHT CHARGE HAND DESIRES 
i CHANGE; 63 years with present em- 
loyers, good knowledge of pneumatics, hydrau- 
ics, and I.C.E., light and heavy machinery .— 
Address, P6446, The Engineer Office. P6446 B 





RECISION ENGINEER, 20 Years’ Experi- 
ence, disengaged, SEEKS APPOIN TMENT 
with Engineering Company (London area) on 
sales or organisation side, with view to post- 
war development.—Address, P6460, The Engi- 
neer Office. P6460 B 


RODUCTION ENGINEER (39), Y 
first-class experience mass production, 
domestic appliances and general engineering, 
design jigs, press tools, &c., sound adminis- 
trative and organising ability. Min. salary 
Address, P6463 he Engineer Office. 
- P6463 B 





Disengaged, 





IME STUDY ENGINEER, Over 10 Years’ 
experience general and allied industries, 
eS RESPONSIBLE POSITION, post-war 
, preferably with ie a gy a firm 

vend reorganisation pro uction, incentive 
reg —Address, P6461, The names A pee. 





ORKS ENGINEER, Free (49), Electrical and 
mechanical, experience boilers, generators, 
transformers, distribution, motors, .presses. 
machine tools, buildings, good references, SEEKS 
POSITION: - with post-war prospects.—Write, 


Box D.892, Willings, 133, Moorgate, E.C.2. 
8581 B 


“{ECOND-HAND WEED-CUTTING MOTOR 
tI LAUNCH REQUIRED by Fen Drainage 
Board. Howard and Dennis make or similar, 
Size not exceeding 16ft. by 4ft.—Address, P6443, 
The Engineer Office. P6443 F 





EDUCATIONAL 





CREATIVE PIONEERS OF 
ICS TEACHING BY POST 


offer unequalled instruction in 
ranches of 
Among our many Special and Free Booklets are 
** Mechanical Engineering,’’ ‘‘ Engineering Shep 
Practice,” ‘‘Motive Power Fn ay an 
Refrigeration, » “Fire ring," * Aero- 
ing." Mo a. =. *Blectrica ——— 
. ing,” 
neering,’ mea Civil Engineering,’’ ** Mining Enet. 
neering,’’ and ‘‘Sanitary Engineering.’’ 
Write for any one (or more) of them, or for 
the willing services of our Ad Dept. 
We have special terms for men in H.M. Forces. 
INTERNATIONAL CORRESPONDENCE 
SCHOOLS, Ltd., 
199, International Bldgs., Kingsway, Laan. 








MACHINERY, &c., WANTED 





'ANTED, Diesel-Driven DREDGING CRANE 
mounted on a suitable Steel Pontoon, com- 
plete with Grab. Minimum dredging capacity 
30/40 tons per hour of hard sand and gravel. 
Also REQUIRED, 2/3 SPOIL BARGES, ° each 
80/90 tons capacity.—Price and particulars, 
STEPHEN TOULSON and SONS, Lid., 376, 
Sheffield Road, Tinsley, Sheffield. 8534 F 





\ JANTED, PLATE EDGE PLANING MA- 
CHINE, for planing the edges of ship’s 

plates, preferably fitted with hydraulic rams 
operating on 1500 Ib. ik ag inch pressure, and 
self-contained motor dri 

UNIVERSAL PATTERN! MAKERS’ MACHINE, 
similar te ‘‘ Wadkin.’ 

Licence No..151. Particulars. 


Address, 8576, The Engineer Office. > 8576 ¥ 





35 FIRST PLACES 


and HUNDREDS of PASSES 


in the A.M.1.C.E., A.M.1.M.E., A.M.1.E.E., 
A,F.R.Ae.S., A.M.1.Chem.E., C.&G., etc, 
Exams. 
have been nppeees by students studying at home 
with The Engineering First Places are 
Ne Seay best a3 Ba the most successt gineer- 
ite to-day for “‘ The Enyineer’s 
Guide “tei Saaee ” containing the a 8 
widest choice of Engineering Courses—ove'! 
—covering all branches— Mechanical, Electrical 
Aeronautical, Wireless, Civil, Chemical, &e., an 
which alone ‘gives the Regulations governing 
admission to the Recognised Institutions. The 
T.L.G.B. guarantees training until successful. 


The TECHNOLOGICAL INSTITUTE OF GT. BRITAIN 
76, Temple Bar House, E.C.4, 














WANTED 


TOOLS, GAUGES, SPECIAL-PURPOSE 
TTERS, PRESS WORK, Quick delivery. 
538 MW 





% 


—Telephone, Hounslow 6214. 





Every 
IMME- 
Medium 


CAPACITY _ of 

Description AVALLABLE 
DIATELY. . Large or small lots. 
or Heavy-Weight Articles. 

Specialists in Mass Production, Turning, 
Milling, Thread Milling, Slotting, Shaping, 
Planing up to 10ft., Broaching, Gear 
Cutting. 

Specialists in Machine Tool 
ditioning, every type up to 3} tons. 
ing, Gas or Electric. 

Inventions developed. 

Agricultural Work of every 
undertaken. 

Munitions or Commercial. 

Uncontrolled works. 

Quotation back in twenty-four hours. 


ACHINING 
N 


Recon- 
Weld- 


description 


Write or "phone now to : 
THE LONGFORD ENGINEERING CO., 
LTD., 


BOGNOR RBGIS. 
*Phone 666 (three lines) 
P6455 MW 





N ACHINING WORK. 
i For CENTRE LATHES, up to 
centres and modnnetanien MILLING. 
grade work preferre: 

THE LONDON RLEC ‘TRIC FIRM, Croydon 
(UPLands 4871). 8217 Mw 


Shin. 
Good- 





N ACHINING WORK REQUIRED, Large or 

Small Lots, suitable for Centre Lathes (9in, 

ers. by 8ft.), Slotters, Drills, Shapers, Planers. 

&c.—STRINGERS, Ltd., Wincobank, Sheffield. 
8084 MW 





SHEET METAL WORK, 
PLATEWORK, 
OXY. CUTTING, 
ARC WELDING 
and GALVANISING 

ARKINSTALL BROS., 

Battery Works, Coventry 

Birmingham, 5 (telegrams, 

stall, Phone, Birmingham" 

phone, Midland 1666). 

A.L.D. Approved. 
8524 MW 


Ltd., 
Street, 
“*Arkin- 
tele- 





METAL ACCESSORIES 
TO HIGH STANDARDS 


For the Aircraft and Electrical Trades. Intricate 
Metal Pressing and Wire Forms, General 
Machining, Capstans, Milling, Drilling, Assem- 


blies, &c. 
OXY - ACETYLENE WELDING 
(LIGHT OR HEAVY). 


By A.I.D. Approved Welder. Press 
Fixtures, &c. Experimental Work. 


FULLY A.E.D- APPROVED. 


METAL CRAFTS (LONDON) LTD. 
815, High Street, Sutton, Surrey. 
’Phone : Vigilant 7642/3. 

8514 Mw 


SHEET 


Tools, 





SPECALETS in the REMETALLING and 
MACHINING of all types of WHITE- 
METALLED BEARINGS. Prompt service.— 
A. PASSMORE TYLER, Ltd., 1/7, Barnard Road, 
Ciapham Junction, London, *$.Will (BATtersea 
4347). 8530 Mw 





OFFERED 
TRMS HAVING MACHINING CAPACITY 
AVAILABLE are INVITED to SEND 
DETAILS.—Address, 9048, The Engineer Sn 








PATENTS 





343,590 (Dental Unita), 


= L PATENTS, 
Light Bracket), 


368,814 ~ (Four-cluster 
472,053 (Fluid ‘Control Deviee).-OWNERS, 
being willing to meet all demands, INVITE 
pee tne ea from manufacturers and others 

mpetent to assist in commercially EXPLOIT- 
ING. INVENTION.—Write first instance, Messrs. 
DICKER, POLLAK, MERCER, TENCH and 
MBYER, Chartered Patent Agents, 20-23, 
Holborn, London, E.C.1. 8579 H 





HE PROPRIETORS of BRITISH PATENT 
No. .510,056 are prepared to SELL the 
PATENT or to LICENSE British Manufacturers 
to work thereunder. It relates to ‘* Regene- 
rators for Furnaces.’’—Address, BOULT, WADE 
fe eereer 112, Hatton Garden, _hondon, 
0.0.1; H 








oar BPOP RIETORS of the 
15, for *‘ Improve: 

to ‘3 Methoa of and Machine | 

Ro are DESIROUS of 

ARRANGEMENTS by way 

aren on imemanle tert 

of EXPLOITING the same ; > 

development and _practica! fis 

country. All — communicat ions ‘Not 

addressed in the first instance to Ry 

Lake and Co., 28, Southan npton Ha 

Chancery Lane, London, W.C Ba 
a 


NOLDS’ py 
nts in Fil 





NHE PROPRIETOR of RE\ 
No. 528,910, ‘* Improve: 
Apparatus,”’ consisting of a rapid 
filter for toilet, domestic and ind Any 
DESIROUS of ENTERING into NEGOR, 
with one or more firms in Greit Britain . 
purpose of EXPLOITING afb inventia | 
by SALE of the PATENT I S or be 
of LICENCES.— “lataneied = 
in the first instance to HILL 
and Co., Chartered Accounta 
bury Square, London, E.C.2 





MISCELLANEOUS 


OLYGLOT TRANSLATION SERVICE, 

‘23%, Terminal House, S.W.1, for % 
LATION IN. ALL LANGU AG ES. i 
Russian and Polish (Phone, SLOane 7 








CLEANING CLOTR 


CLEANING CLOTHS, suitable for » 
eee, are available for Munition 

ngineering Worke and other Factorig 
essential work. 


Send order on official forms or | 
heading and forward with remitty 
8id. each. 


In lots of 10 dozen or more, 8s. 94, ) 
dozen. 


In lots of 50 dozen or more, 8s. per doy 


JOHN HAWKINS and SONS, Ltd, 
E, Dept., Greenbank Mills, Preston, 
8364 





YPEWRITERS. 
If you are unable to obtain a Board of 
— to purchase a new typewriter, why 
ve your old machine rebuilt, equal to 
Seven days’ service. We will loan youa m 
while rebuilding yours. We can underty 
number of contracts for monthly servic. 
We hold a licence to purchase your sy 
machines ; 200 machines in stock, all cy 
lengths.—-FLEET TYPEWRITER (0. 
117, Fleet Street, London, E.C.4 (Tel, 
7162, 4986). 82 





FOR HIRE 


poe MPS FOR HIRE 
STON DIESEL Centrifugal! 8in 
Ea 30ft. lift, 40,000 galls. per hour. 
RANSOME and RAPIER, PETROL, | 
fugal 3in., 30ft. lift 10,000 galls. per hou 
SYKES, PETROL, diaphragm 3in., 30f 
3000 galls. per hour. 
HAND DIAPHRAGM, various. 
COMMERCIAL STRUCTURES 
Road, Leyton, E.10 (LEYtonstone 





Ltd., § 
3678) 
8567 





PUMPS FOR HIRE. 
USTON DIESEL Cuetritoga). 
Engine, 30ft. lift, 40,000 galls. per hou. 
RANSOMES ny RAPIER. Petrol, Centrify 
Sin., 30ft. lift, 10,000 galls. per hour. 
SYKES, Petrol Diaphragm, 3in., 30ft. 
3000 # alls. per hour. 
iD ge various. 
COMMER AL STRUCTURES, Ltd, § 
Road, Leyton, E.10 (LEYtonstone 3678). 


81! 


For continuation of Small Adve 
ments see page 56 


SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS 


Briquette Machin 
FOR 

COAL, COKE, ORES, &«. 
WRITE 


HERBERT ALEXANDER & Co. 


1-3, CHARMOUTH STREET, LEEDS 



























_. Working 4 
M3 Shon 


















Y NOLDS’ py 
ry hts in Pid 
: et Tain 
* Mndustrig) 

) NEGOT 























IN SERV 
W.1, pgs 
rt AGES 


¥ 1 
SLOane 7059 





CLOTHS 


uitable for m 
OF Munition 
ther Factorig 


forms or jm 
rith remittas 


nore, 8s, $4, 
Pe, 88. Der dong 


SONS, Ltd, 
Preston, Lan 
8364 


Lb & Board of 
pewriter, why 
t, equal to 
20 YOu a m 
can undert 
thiy service, 
se your sy 
tock, all cay 
ER (0.,, | 
C4 (Tel 


gal 8in., 3 
per hour. 
ETROL, Cal 
S$. per hour. 
; 20 


3ip 


Ltd.. 
3678 
R567 


ne 


» Soft 


LEEDS 
ine 
5, &e. 
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Weapon Production in Scotland 


{ue Minister of Supply has been considering 
the rationalisation of certain weapon production 


at four munition works in the West of Scotland, 
three of which are managed for the Ministry by 
a private company and the other of which is 


been decided that this production, which is not 
enough to give full employment to the four 
factories, Should be concentrated in two of 
them, which will enable those two factories to 
yun at about their present strength on munition 
orders. The Ministry of Supply has made 
arrangements for urgent work of a different 
kind and under different management to be 
taken up in part of one of the factories where 
weapon production is stopping. The Ministry 
of Production ~has been asked to consider 
whether there is any alternative use for that 

of the other factory from which weapon 
production is being withdrawn. This is the 
factory referred to in the Thirteenth Report of 
the Select Committee on National Expenditure, 
dated October 28th, 1943, and the decision to 
close part of it is in accordance with the recom- 
mendations in that report. 


The Blue Star Lime, Ltd., and Aerial 
- Transport 

A FURTHER leading British shipowning com- 
pany is to interest itself in aerial transport. In 
the Chancery Division of the High Court of 
Justice, on Monday, November 15th, Mr. 
Justice Bennett heard a petition presented on 
behalf of the Blue Star Line, Ltd., of St. Mary 
Axe, London, E.C.4, and confirmed an altera- 
tion to the objects of the company, which will 
enable it to carry on aerial transport. 
petition was presented by Mr. J. F. Bowyer, 
who said that there was an affidavit by the 
chairman of the company, stating that it was 
engaged in the carrying on of an extensive 
shipping business with considerable success. 
Its directors were convinced that as soon as the 
war came to an end and the present war indus- 
tries could be turned into peacetime activities, 
the aeroplane and aerial transport of all kinds 
would play an increasingly important part, not 
only in the affairs of the nation, but of the 
whole world. They were of the opinion that 
shipping companies, if they were to hold their 
own, must be prepared to carry on air transport 
business of all kinds in all parts of the world. 
The directors were, moreover, satisfied that the 
company would be able efficiently to carry on 
air transport business in conjunction with its 
existing shipping business. It was not the 
intention of the company, it was stated, to 
embark on air transport as a separate business. 
After hearing the petition, Mr. Justice Bennett 
decided that the memorandum of the company 
must be altered so as to make that clear. 
Subject to that condition he was willing to 
confirm the alteration of the company’s objects. 


Mr. Fred Cooper’s Appointment 

On Monday, November 15th, it was officially 
announced that Mr. Fred Cooper, the well- 
known naval architect, who has designed a 
number of famous high-speed motor-boats, has 
joined the staff of Rotol, Ltd. It may be also 
noted that Rotol Airscrews, Ltd., has now 
altered its name to Rotol, Ltd., in accordance 
with the wider field of activities in connection 
with the supply of aircraft accessories which it 
is now covering. After the last war Mr. Cooper 
joined the firm of S. E. Saunders, Ltd., of East 
Cowes, where he was responsible for the design 
of the famous 1}-litre international class racing 
boat ‘“‘Newg’”’ for Miss M. B. Carstairs, with 
which she won the Duke of York’s International 
Trophy, and also the world’s speed record for 
that class of motor-boat. Subsequently Mr. 
Cooper was appointed the manager of the 
British Power Boat Company, Ltd., where he 
designed the late Sir Henry Seagrave’s ‘“ Miss 
England I,’ which at that time was the fastest 
single-engined boat in the world. In 1929 that 
boat was the winner of the World’s Water 


privately owned by the same company. It has 


The | In 1922 he resigned from the Post Office. On 


exchanges with Brazil. We did not forget that 
Brazil had an area greater than the United 
States and was richly endowed with fertile soil, 
raw materials, and large resources of hydro- 
electric power, and that iron and steel pro- 


his own account as a consulting naval architect, 
and during the following ten years he was the 
designer of many other successful craft. They 
included the late Sir Henry Seagrave’s ‘“‘ Miss 
England II,” which, we may recall, secured 
the world’s unlimited water record for Great 
Britain on no less than three se te occasions. 
Mr. Cooper was also the designer of Sir Malcolm 
Campbell’s racing motor-boat ‘“‘ Blue Bird,” 
which in 1938 gained the world’s water speed 
record. During the war period Mr. Cooper has 
been engaged on special designs of motor craft 
for the Admiralty. 


“The Late Sir William Noble 


Sm Wui1m Nosie, a director of the 
General Electric Company, Ltd., died in London 
on November 9th, at the age of eighty-two. 
Sir William was a native of Aberdeen and began 
work in the Post Office Telegraph Department 
of that town in 1874. At the age of thirty-two 
he was made Post Office engineer for North-East 
Scotland. He was subsequently transferred to 
London and earned rapid promotion to various 
appointments until he became ineer-in- 
Chief of the G.P.O. He was one of this country’s 
leading experts in telephony and gave a great 
deal of time to research and development in 
this subject, both at home and abroad. He 
accompanied a number of missions to Europe, 
headed a Commission on the subject of auto- 
matic telephones to the U.S.A., and for his help 
to the Belgian telegraph and telephone engineers 
in the last war he was made Chevalier de la 
Croix Belgique. For his long and distinguished 
services he was awarded a knighthood in 1920. 


his retirement he joined the board of the 
General Electric Company, Ltd., where he gave 
his attention and the benefit of his great know- 
ledge and experience to the company’s telephone 
works. He also continued to find outlets for his 
energy and talents in other directions. He was 
closely associated with the formation of the 
British Broadcasting Company, and was, in fact, 
one of its first directors. He has also served on 
the Executive Council of the Association of 
Chambers of Commerce and was for three years 
President of the Coventry Chamber of 


Commerce. 


Brazil and Great Britain 


In an address to the Anglo-Brazilian Society, 
at a luncheon held at the Dorchester Hotel on 
Monday, November 15th, Mr. Oliver Lyttelton, 
the Minister of Production, referred to the good 
will which had passed to and fro between Brazil 
and Great Britain for more than one hundred 
years, and had again been strikingly evidenced 
when in 1942 Brazil first of all broke off all 
relations with the enemy Powers and later 
declared war against the German and Italian 
rs and brought all her resources to the 
side of the Allied Nations in their struggle for 
those causes which Brazil held dear. The vast 
resources which had been placed so unreservedly 
at our command, he said, were making a most 
important contribution to the defeat of the 
enemy. The Brazilian Navy and Air Force were 
helping us effectively and actively in the Battle 
of the Atlantic, while the patrolling of the 
Southern Atlantic by Brazilian naval forces had 
sent a number of U boats to their last account. 

At the present time we were bringirfg into this 
country from Brazil important quantities of 
foodstuffs, and of hides, and of quartz crystals 

and mica. We had helped all we could and had 

presented to the Brazilian Government out- 

right the rights over the great iron ore deposits 

which were once the property of private British 

interests. When came, Mr. Lyttelton 

said, he hoped that we should not only resume, 

but improve, our pre-war records in commercial 


in the same year Mr. Cooper began practice on 
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cement, and cotton goods had been greatly 
e . That did not mean, he said, that 
the need for exports from this country would 
be less, but it meant that Britain would have to 
change the nature of her trade and supply 
Brazil with all the new products which the 
ingenuity and knowledge of our people had 
brought into the range of production during the 
war. 


Protection of British Oil Tankers 


Tue Ministry of War Transport has recently 
issued some. particulars of ‘a compressed air 
device, which has been fitted to a number of 
British oil tankers and has been so effective 
that already a number of tankers have been 
safely brought to port with most of their cargoes 
intact after receiving torpedo damage which 
at one time would have proved fatal. This new 
device was evolved by Mr. William Lynn 
Nelson, the marine superintendent of the Eagle 
Oil and Shipping Company. It consists 
essentially of an air line fitted along the tanker, 
which is served by two air compressor units one 
at either end of the ship. Air pipe connections 
are made to all tanks. Should the vessel receive 
torpedo damage, the air compressors are 
started up and compressed air is forced into the 
damaged compartments. Pressure can be 
maintained until the tanker reaches port 
and repairs can be effected. The compressed 
air supply can also be utilised to work fire 
pumps when the supply of steam is cut off by 
damage to the engines. In the case of one 
large tanker which was torpedoed in the Mid- 
Atlantic, compressed air was used to work the 
steering gear, and the ship was brought into 
port after a twelve-day voyage. An additional 
use of the air supply was to bring oil to the 
galley oil-fired boiler so that hot meals could be 
cooked and served. Since the Ministry of War 
Transport adopted the system in 1942 scores 
of oil tankers have been equipped with this new 
and simple device. 


Accident Prevention in Factories 


An interesting conference on the prevention 
of accidents in factories took place in Birming- 
ham on Tuesday, November 16th, which was 
attended by a large number of industrialists. 
The chairman was Sir Miles Thomas, Vice- 
Chairman of the Nuffield Organisation. In 
welcoming the large number of business 
executives, Sir Miles referred to the abnormally 
high rate of accidents in industry, which in a 
period of twelve months had risen to over 
300,000. That was a matter, he said, which 
was causing considerable concern in Govern- 
ment and industrial circles. The worker, male 
or female, was the most valuable constituent of 
our industrial system. It was the first charge 
on factory management to sustain and protect 
those workers, to promote their wellbeing, and 
to keep them safe. Only a safe factory could be 
an efficient factory. Sir Wilfred Garrett, H.M. 
Chief Inspector of Factories, said that it required 
training and experience to know where acci- 
dents happened, but the problem could be 
reduced almost to an exact science. He advo- 
cated trained accident prevention officers, 
safety committees, and training courses. 
Mr. Walter Higgs, governing director of Higgs 
Motors, Ltd., said that in an average engineering 
concern from 50 to 75 per cent. of the employees 
were injured annually. More thought, he 
suggested, should be given to the designing of 
machines and their method of operation, the 
relief of fatigue, improvements of lighting and 
heating, and the keeping of floors clean and free 
from obstructions. Dr. J. M. Davidson, H.M. 
Inspector of Factories in Birmingham, dealt 


with the chemical hazards of industry. He 
mentioned the many types of substances which 
were liablé to cause poisoning in industry and 
suggested closer study of workers’ interests. by 
managements and the provision of perfect 
ventilation. Mr, A. P. Young, the manager of 
the B.T.H. Rugby works, stressed the import- 
ance of education, not only of the designers of 
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duction and the manufacture of aluminium, 


machines, but also of the individual. 
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Salvage of U.S. 


BN fully eighteen months on the 
bottom of her slip, at Pier 88 on New 
York City’s North River waterfront, the 
USS. ‘Lafayette’—the former French 
luxury liner ‘‘ Normandie ’—is again upright 
and afloat. In THe Enereer of August 
14th, 1942, we described the circumstances 
in which, on February 9th, 1942, the ship 
sank and capsized because of the tons of 
water played on to and into her super- 
structure to put out a fire fanned by a strong 
north-west wind. The “ Normandie” was 
rated as a vessel of 79,280 gross tonnage and 
of approximately 56,000 tons displacement. 
At the time she sank she was in process of 
being converted for wartime service, and the 
article just referred to was based upon a 
report made public by the United States 
Navy Department, under which her outfitting 
as a troop transport was being done. 

The question has repeatedly been asked : 
‘“« Why was the ‘Lafayette’ not scuttled at the 
time of the fire so that she would settle to 
the river bed and remain upright instead of 
capsizing ?”’ The responsible agencies strove 
as best they could to get water into the lower 
compartments of the ship and so send her to 
the bottom before she could capsize by the 
accumulation of water in the superstructure 
from the fire-fighting boats and land pumpers, 
but their efforts were without avail. 
Curiously, the ‘‘ Normandie” was built 
without any Kingston valves, and the only 
large openings in her bottom were for the 
condenser intakes. A gang was sent down 
into the engine-room to open the condensers 
so that water admitted to them would dis- 
charge into the ship; but a down draught 





S. °° Lafayette ”’ 
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blew so much smoke from the fire into 
the bowels of the vessel that those men 
were forced to leave their job before they 
had much more than started it. Any other 
openings higher up in the liner that might 
have served the purpose of delivering water 
into her bottom compartments were not 
known to the people aboard of her or in 
charge of her when the catastrophe occurred. 

For some weeks after that catastrophe the 
Navy Department deliberated whether or not 
the ex-liner should be scrapped or an attempt 
should be made to raise her. The “ Nor- 
mandie,”’ according to published statements, 
had cost her owners, the Compagnie Générale 
Transatlantique, when first placed in service 
in 1935, something like 56,000,000 dollars, 
and subsequent ameliorations increased that 
total substantially. In any case, even if a 
goodly number of millions of dollars should 
have to be spent in salvaging and recon- 
ditioning the ex-liner for military service, the 
U.S. Government would be well repaid by 
thus acquiring a ship of such size and high 
speed. The Navy Department, as a matter 
of sound public policy, submitted the ques- 
tion of what to do with the wreck to a special 
committee of eminent experts, both civilian 
and naval, and that body finally recom- 
mended that the vessel should be raised, but 
did not specify how the work should be done. 
The Navy Department then ordered Com- 
mander W. A. Sullivan, U.S.N., at the time 
Supervisor of Salvage of the Navy Salvage 
Service, to proceed with the reclamation 
of the U.S.S. “ Lafayette.” Under that 
specialist’s direction an exhaustive study was 





developed for dealing with the sunken craft 
so that she might be righted and refloated 
by means of controlled pumping. Once 
settled upon, the work has been carried 
forward, night and day, since last year. In 
the first half of the current year, however, 
Commander Sullivan, who had been pro- 
moted to the rank of Captain, was ordered to 
North Africa to supervise extensive salvage 
operations that had to be conducted as the 
aftermath of the successful Allied African 
campaign ; and because of his efficient work 
on the “‘ Lafayette” and in Africa he was 
recently promoted to the rank of Commodore. 

Prior to the present conflict, the office of 
Supervisor of Salvage was established in the 
Navy Department under the Chief of Bureau 
of Ships. The duties of the Supervisor of 
Salvage were to operate and to direct the 
salvage facilities and personnel secured by 
the Government under General Contract 
NOBs-36 with the Ships Salvage Division of 
the Merritt-Chapman and Scott Corporation, 
which had collaborated with the Navy 
Department during World War I. Under 
the foregoing recent contract all the facilities, 
including vessels, equipment, and personnel 
of what is said to be the largest marine salvage 
concern in existence, have been operated by 
the Supervisor of Salvage, U.S.N. Work on 
the “ Lafayette,” notwithstanding its excep- 
tional magnitude, has been but just one of a 
great number of salvage operations conducted 
by the Navy Salvage Service, in combination 
with the Merritt-Chapman and Scott Cor- 
poration, during 1942-43, under the direction 
of the Supervisor of Salvage. In the case of 
the ‘‘ Lafayette,”’ because of the size of the 
job and the great responsibility involved, it 
was deemed inadvisable to place the burden 
directly upon the Ships Salvage Division of 
the private corporation mentioned, as had 
been the usual practice of the Navy Salvage 
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Service in other kindred tasks. The salvage 















as THO 


-- 
4 


2st ones Oo & & a © 


a oo Fe Mm amr lehCOUlClUeGlUl eel Olle et lt eet Um Sle Ole ltlUmOlU PS lUCUee Ce 


| ge, Sa a ee ee oe ee ee a < 












aft 
ed 


ice 


he 


UL 





Nov. 19, 1943 


THE ENGINEER 





399 








—— 
of the ‘ Lafayette’ was therefore under- 
taken by the Navy, using as little of the key 
rsonnel of Merritt-Chapman and Scott 
Corporation as possible because of the already 
intensively occupied members of that 
organisation. The latter concern has been, 
and still is, hard at work on important and 
widespread salvage jobs in the coastal waters 
of the United States, the consequence of 
marine and war casualties. 

Contrary to a belief widely held, no specific 
overall contract was let for the salvage of the 
“Lafayette.” The Navy has placed certain 
of the key members of Merritt-Chapman and 
Scott on this undertaking, and additional 
personnel, equipment, and facilities have 
been obtained by sub-contract or otherwise 
in accordance with the terms and provisions 
of the general salvage contract (NOBs-36), 
to which reference has already been made. 
At the time work was started it was esti- 
mated that the salvage of the “ Lafayette ” 
could be completed in from one and a half to 
two years, the estimated cost ranging from 
5 million to 6 million dollars. The contem- 
plated outlays afforded a liberal margin, as 
will be noted later on. 


OoNDITION OF Sure BEFORE SALVAGE 


The craft has an overall length of 1028ft. 
a beam of 119-5ft., and at her load draught 
she draws 38ft. The slip between piers 88 
and 90 is 400ft. wide, and the piers themselves 
have a length of 1100ft. To obtain a suffi- 
cient depth of water for such large craft, it 
was necessary to excavate to a depth of 
46ft. below mean low water a ledge of bed- 
rock that slopes from the ground level at the 
bulkhead line riverward and reaches a depth 
of 160ft. at the outer end of the flanking 
piers. The excavated area has a mean length 
along the axis of the slip of about 365ft. 
The outer edge of the excavated rock shelf 
that crosses the slip has played a considerable 
part in the problem with which the salvors 
have been confronted. Since piers 88 and 90 
were finished—about the time the ss. 
“ Normandie ” first entered the Port of New 
York in June of 1935—silt accumulated on 
the rock shelf to a depth of 10ft., and the 
water bed from the rock mss 1 outward to the 
river end of the slip is up basically of 
strata of gravel and sand over which have 
been deposited successive layers of mud of 
different densities and thickness, the upper 
strata partaking more anc! more of the nature 
of semi-fluid silt and having but little sus- 
taining capacity for a load laid on them. 
When the “ Lafayette’ foundered and 
capsized she came to rest lying diagonally in 
the slip, the aftermost end of her keel crush- 
ing through some of the piles at the river end 
of the north side of pier 88, and the bow of 
the ship projected about 75ft. on the north 
side of the. centre line of the slip, her fore- 
body, about 250ft. abaft her stem, resting on 
the edge of the excavated rock shelf, which 
became a pivotal point of support, with 
about two-thirds of the length of the ex-liner 
extending westward and sustained by the 
soft mud or silt, as shown by the attached 
diagram, Fig. 1. During the three months 
immediately following her sinking, the ship 
settled 3ft. more by the stern, while her bow 
was lifted 1ft. The position of the vessel 
was steadied as soon as possible by lightening 
operations, and since then the ship had lain 
virtually unchanged in her posture—that is, 
her centre line plane being trimmed about 
8ft. by the stern. So stabilised, the ship 
rested with the water surface of the slip 
cutting along her bottom on the sta1 board 
side of the keel strake and at the prom 2nade 
deck to port of the normal centre line 
of that level of the superstructure. The 


wreck inclined at an angle slightly less than 
80 deg..from the vertical. Substantially all 
openings in the promenade deck to port of 
the craft’s centre line were submerged. 
Likewise, the air ports, cargo ports, and other 
openings in the port side of the ship were 
under water, the air ports, on an average, 
being submerged 60ft. below the surface of 
the river and buried in the mud to a depth of 
from 8ft. to 10ft. Some of the ports were 
open when the “‘ Lafayette ”’ went down, and 
others were smashed when she rolled over. 
All told, 356 of the immersed air ports had 
to be closed with patches that were braced 
and reinforced with concrete to make them 
able to withstand the hydrostatic pressure 
that would be developed when the water 
within the flooded craft was pumped out of 
her. In addition to the air ports that have 
required sealing, it was discovered that there 
were sixteen cargo ports on the submerged 
side of the ship that had to be closed before 
unwatering could begin. Those large ports 
had to be closed and then backed with rein- 
forced concrete and shored before pumping 
could be started. In the way of open cargo 
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ports the intrusive mud ranged from 10ft. 
to 12ft. deep, and in several instances, where 
both doors of a cargo port were open, more 
than 30ft. of mud had been squeezed inward 
through those portals. As the divers had 
te enter state rooms and other compart- 
ments to close the various openings, they 
had.at times to work their ways to their goals 
through mud that overtopped them. 


Work or DIVERS 


The divers engaged in,the foregoing work 
had to contend with great difficulties and to 
face many hazards. The complex internal 
structure of the ‘‘ Lafayette ’’ intensified the 
odds against those underwater toilers, who 
often had to find their way through devious 
and overturned narrow passages to reach 
state rooms, machinery spaces, and other 
subdivisions of the vessel, and then to reverse 
their courses in order to get safely out of that 
steel labyrinth and back to the surface. It 
was impossible to give the divers any sub- 
marine lamp that would be useful in the silt- 
laden and black depths of New York Harbour. 
The men worked in total darkness and were 
guided alone by their sense of touch and a 
mental map of the path to be followed in 
each case, knowledge first secured by study- 
ing a metal model, built for the p in 
sections that could be lifted off, deck by deck, 
to visualise the path to be taken within the 
sunken craft. 

It was not possible for the divers to reach 
some of their objectives until the adjoining 
spaces had been made accessible and inter- 
vening obstructions removed by the divers 


sized, all furniture and fittings not securely 
fastened in place, stores, and much equip- 
ment within the ship promptly slid or dropped 
to the low port side and to the lowest point. 
Dunnage and miscellaneous materials became 
intermixed with the mud that worked its 
way into the vessel. The divers had to make 
their way slowly forward, clearing a path to 
do so. They had to be mindful of their air 
and life lines, and to guard against becoming 
entangled in the débris about them, and, 
above all, not to become confused. That 
work was entrusted only to the best-fitted 
and most experienced of the divers on the 
job. At the time of the fire, there was 
staging hanging over the port side of the ship, 
and those working platforms were carried 
down when the ship capsized, some of them 
being smashed under the vessel and their 
timbers driven into the craft through the 
deadlights of the air ports. Those timbers 
had to be cut away, which was difficult, by 
the divers before those workers could close 
and seal the openings. 

Approximately 10,000 cubic yards of mud 
entered the overturned “ Lafayette,” and 
that mud had to be removed as a preliminary 
to righting and refloating her. Air lifts were 
used to dispose of the mud. The air lift 
has many applications in the United States. 
It is used there to pump water from deep 
wells and has served admirably in unwatering 
flooded areas of mine workings. The air lift 
has even proved economical and effective 
in pumping an especially viscous petroleum 
having a base largely of asphalt. It is 
believed that the tanker ‘‘ Gutheil,” sunk 
by collision in the Mississippi River in 1912, 
was the first or among the first on which an air 
lift was employed to remove a large volume 
of mud. That ship capsized, and five years 
passed before she could be righted and 
refloated. The salvors had to clear out of 
her oil tanks an accumulation of 4000 tons 
of river silt. An air lift, devised on the job, 
saved the day, and was largely responsible 
for the oiler’s successful salvage. 

The air lifts used on the “Lafayette” 
were manceuvred at their intake ends by the 
divers. Each air lift was made up prin- 
cipally of a flexible 8in. discharge line 
equipped at the intake end with an annular 
metal fitting that contained centrally a per- 
forated hollow ring connecting with an air 
supply coupling on the outside of the ter- 
minal casting. To that coupling was con- 
nected a hose transmitting operating air at 
a pressure of 801b., and the air was dis- 
charged within the pipe in the form of jets 
from the perforated ring. The natural 
upward flow of the released air created a 
suction effect at the intake nozzle, which, 
combined with the rising column of air and 
water of reduced specific gravity, and the 
hydrostatic head outside of the air lift, 
caused an inward and upward flow of the 
mud to be removed. This is only one of the 
many forms of air lifts in wide service, and 
was a valuable aid in freeing the ship of the 
mud in her as a preliminary to unwatering 
her. While the mud was thus being with- 
drawn, water was permitted to enter the 
ship to replace the mud and to prevent the 
development of a differential head. 

John I. Tooker, of the Merritt-Chapman 
and Scott organisation, a man of twenty 
years’ experience in diving and in all phases 
of marine salvage operations, was made 
civilian superintendent of the work on the 
“ Lafayette.” “Captain ”’ Tooker, as he is 
generally -known in the field of marine 
salvage, is accredited with having designed 
the collapsible patch used in first closing all 
the open air ports on the submerged side. of 
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outward through the air port, expanded, and 
then pulled up against the external surface 
of the ship’s skin and secured tightly by 
running down nuts on to threaded eye bolts. 
The patch consisted of a two-part wooden 
disc hinged centrally and carrying a flexible 
gasket on the surface making contact with 
the outside of the hull. When the diver had 
a patch in position covering an air port, he 
straddled the inside of the air port with a 
strongback of steel channel through which 
the eye bolts were passed, after which the 
nuts were placed on them and run down hard 
against washers, with pneumatic wrenches 
wherever possiblé to use them. Oblong 
timber patches, not split, but fitted with 
gaskets, eye bolts, and strongbacks, were 
used for moderate-sized rectangular open- 
ings that had to be closed and which could 
be easily handled by a single diver. 

The cargo ports, equipped with sliding 
doors, on the submerged port side, were 
closed by divers and then secured and sealed 
with I beams embedded in tremie-poured 
concrete to make sure of water-tightness. 
This work, of course, was done from within 
the wreck. The much larger turbine, boiler, 
and cargo hatches, &c., on the submerged 
half of the promenade deck were closed with 


patches constructed of timber reinforced 
with large I beams. The planking used was 
about 4in. thick, and some of these box-like 
structures were 20ft. by 50ft. in plan and 3ft. 
through. The three main patches of this 
description had a total weight of 150 tons, 
and they were anchored in place by hook 
bolts that engaged the underside of the hatch 
framing, and were drawn tight with nuts at 
the outside end, which were run down by 
divers. These large patches had centrally 
smaller hatches through which the divers 
could enter and leave the ship, those openings 
being closed when it was no longer necessary 
for the divers to make use of them. Flood 
valves fitted to these big patches, with long 
stems reaching up above the surface of the 
slip, permitted the river water to enter and 
leave the vessel freely during tidal changes 
before the valves were closed just preceding 
the start of the controlled pumping of the 
craft. The openings closed by patches 
required 5447 square feet of such closures, 
and the divers drove plugs, wedges, and 
attached small patches numbering all 
told 4500. So much for the closure of 
deck and shell openings completed under 
water. 





(To be continued) 
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THe Dramonp Mixes mn SouTH AFRICA 


ORE day in 1867 the Colonial Secretary 
laid upon the table of the Cape Legisla- 
ture a then recently discovered diamond. He 
said: ‘“‘ Gentlemen, this is the rock on which 
the future success of South Africa will be 
built.”” As has so often happened in mining 
history, the first sign of mineral wealth was 
picked up by accident. A child on a Boer 
farm was playing with pebbles when a trader 
noticed one of them that seemed to resemble 
the diamond in his ring. After delays and 
adventures, the trader sold the stone for 
£500, half of which he gave to the Boer 
farmer. The story stimulated fortune- 
hunters to search the banks of the Vaal and 
Orange rivers, but the next discovery, again 
made by accident, took place in 1870 in dry 
diggings. Then commenced the rush to peg 
out claims. In July there were 1000 diggers 
in the alluvial area, and in October 5000 were 
at work. Malarial fever raged. The water 
was bad, and, after the wells were dry, was 
sold for 10s. a barrel. Diggers washed in 
soda water, brought 700 miles from Cape 
Town. Cauliflowers were sold at 20s. each. 
There were plagues of fleas, flies, and sand- 
storms, but the rush went on. In 1875 it 
was Officially reported that diamonds worth 
£3,000,000 were being annually exported, 
and imports valued at £2,000,000 went to 
the diamond diggings. 

In November, 1871, a tall lad, eighteen 
years old, named Cecil Rhodes, left cotton 
planting in Natal to join in the rush. He 
arrived at the diggings “in a Scotch cart 
drawn by a team of oxen, carrying with him 
a bucket and spade, several volumes of the 
classics, and a Greek lexicon.” Eighteen years 
later this unknown young Englishman had 
brought about controlled marketing and 
amalgamation of the diamond industry. In 
1889 he bought the world-famous Kimberley 
Mine with a cheque for £5,338,360. 


practically inexhaustible. 


depths, and this meant the application of 
engineering science for haulage and drainage. 
Subterranean mining for diamonds began in 
1883. More costly machinery was needed, 
more white labour. There were wild orgies 
of speculation in diamond shares, followed by 
slumps and resulting lack-of confidence in the 
industry. Native servants robbed the diggers. 
Illicit diamond buying became general until 
the law made “I.D.B.” a crime, and pro- 
vided a fertile field from which novelists 
gleaned exciting stories, true and untrue, 
while rumour associated the names of more 
than one millionaire with the “I.D.B.” 
racket. Rhodes finally produced order out 
of chaos and the industry has, since his 
successful work, been on a stable foundation. 
There was romance and clever reasoning 
connected with the discovery of the greatest 
of all the diamond mines, the “ Premier,” 
by Sir Thomas Cullinan. He was prospect- 
ing near that mine in 1898 when he came to 
the conclusion that the alluvial diamonds he 
saw there came from a higher level. He had 
to wait until the Boer War ended, when he 
bought a farm for £52,000. On the highest 
point of the hill he sank his shafts. In 1905 
his mine produced the largest stone yet 
found—the famous Cullinan diamond. It 
weighed 3023 carats in the rough, and 
measured, 4-5in. by 2-25in. by 2in. It was 
cut into nine large and about 100 smaller 
stones, some of which are now in the crowns 
and sceptres of our King and Queen. 
Later, thousands of men were working 
night and day in the Premier Mine. There 
was the frequent sound of blasting, then the 
movement of trollies, the crushing of the blue 
earth, until the final stage of hand sorting 
the treasure was reached. For every 12,000 
tons of blue spoil hauled up, only 1 cubic 
foot remained for hand sorting. Up to 1928 
the mine had yielded 6-5 tons of diamonds, 
worth £28,500,000 sterling. It is said to be 





lation designed by South African Statesmen 
and financiers, prevents fluctuation, of Prices 
and over-production. Diamonds have 
discovered in great quantities in South-West 
Africa, in Angola, and elsewhere, but the 
organisation of the industry enables thoy. 
sands of men to make a living in the ming 
and alluvial fields in South Africa. 

The De Beers Company practically owns 
all the diamond mines in production. in, the 
Cape Province. In one mine a depth of 
3601ft. was reached; it was subsequently 
abandoned and water pumping was stopped 
in 1914. In the Orange Free State are the 
well-known Jagersfontein and Koffiefontein 
mines. When at full work, the first-named 
mine employed 400 whites and 3500 natives, 
It was discovered in 1878. In 1893 it pro. 
duvced the largest white diamond found up 
tothat date. The total weight was 971 carats 
and the greatest measurement was 5- bin, 
round. The mine, in common with many 
others, was closed down in 1932, owing to the 
world-wide economic depression. The prob. 
ability of reopening the mine was, in 1939, 
said to be remote. The Koffiefontein Mine, 
controlled by De Beers, has had shafts carried 
to a depth of several hundred feet. Mining 
has been recommenced on a small scale. 

In the Transvaal the Premier Mine, the 

largest of all diamond mines, began opera- 
tions in 1902. Of the profits, 60 per cent. 
belongs to the Government, in addition to 
income tax and export duty. The mine 
closed down in 1932, after making losses, 
throwing out of employment 350 whites and 
1500 natives. The outlook for early opening 
is not considered to be encouraging. 
The Southern African aaimeat industry, 
with all its ramifications, is controlled in 
Kimberley. This limits the output of the 
Union, South-West Africa, and the Congo. 
The age of the price of diamonds is a 
problem of great difficulty. A few years ago 
De Beers and Jagersfontein supplied 85 per 
cent. of the world’s diamonds. In 1932, 
before the closing of some mines, the yield 
of the Union had fallen to 42-8 per cent. As 
a luxury trade it depends upon world-wide 
prosperity. 


INDUSTRIAL DIAMONDS 


The early diamond drills had steam engines 
for motive power, which served both to 
turn the chuck for rotating the rods and to 
hoist the rods out of the hole. In some cases 
the steam outfit has been replaced by internal 
combustion engines or electrically driven 
drills ; in Africa, for deep holes and difficult 
drilling, the steam drill seemed to be largely 
favoured, but for shallow holes the petrol 
engine drill is used. Speed of rotation of the 
drills has increased from 200 r.p.m., with a 
“carbon” bit, to as much as 1200 r.p.m., 
with petrol-driven drills, using “ boart ” 
bits in shallow holes. Up to 1930 the 
diamonds used in setting the bits were 
“ carbons,” black amorphous diamonds from 
Brazil—very tough diamonds. The “boart” 
diamonds are crystalline diamonds not fit 
to be cut into gems. They cost £20 in place 
of £100 for a good “‘ carbon ”’ bit. 

In 1940 industries in the United States, 
working under stress of war production, con- 
sumed, more than 2,000,000 carats of indus- 


trial diamonds, and Britain’s industrial 
requirements have greatly increased. The 
sales of the Diamond Trading Company are 
reported to have increased 112 


per cent. in 
1942 over those of 1941 with “ boart ”’ sales, 


increasing over that period by several 
million carats. In the last thirty years the 
use of industrial diamonds has increased 
eight-fold. It is said that more than a quarter 








The discovery of diamond pipes showed 
that diamonds were to be found at great 


the diamond market, and by the aid of legis- 


The London Diamond Syndicate controls 


of the industrial diamonds sold by the above- 
named company are used for setting in 
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machine tools. The diamond has stepped 
up the production of armaments to a speed 
whioh ten years ago seemed impossible. 

The revival of industry in Britain and else- 
where has created an active market in South 
Africa, particularly for flat diamonds of 
} to 1 carat for wire drawing. “ Bort”’ is 
an impure form of diamond, often opaque 
and black, used in drills and other tools as 
diamond powder. The true “‘ Carbonado ” 
diamonds are not found in South Africa, 
although they have been reported from time 
to time. They are used for rock drilling 
purposes, &c. The supply has come from 

zil. 
ee 1937 there was great interest in the 

ible introduction of mining drills with 
diamond heads, for use in the gold mines. 
Advantages claimed were dust prevention 
and low power consumption. Experiments 
were made with a “ gold cutter ” consisting 
of a small diamond-studded wheel revolving 
at a high speed. It was believed that this 
method would replace to some extent the 
ysual drilling and blasting method. 


CoaL IN THE UNION 


As far as is at present known, Africa as a 
whole is poorly endowed with coal. The 
Union is believed to contain over 90 per cent. 
of the known African deposits and Khodesia 

bably 3 per cent. South African coal is, 
with the exception of East Indian, the cheap- 
est in the world. 

In 1936 there were seventy-six collieries at 
work in the Union. The industry employed 
1766 whites and 28,454 natives and coloured, 
the latter being the term often used for Euro- 
Africans. The total tonnage (2000 1b. per 
ton) output for 1938 was about 17} million. 
The Transvaal supplied just over 114 million, 
the value at the pit’s mouth there being just 
under 5s. per ton. Natal supplied about 
44 million, the value being 6s. 9d.; while the 
figures for the Orange Free State were just 
over 14 million and 4s. 9d. The Cape 
Province output was almost negligible— 
3108 tons, at a value slightly in excess of 
lls. 4d. per ton. Most of the coal for bunkers 
and export goes to Durban, Lourenzo 
Marques, and Cape Town. It is notable that 
calls made at Durban by ships burning oil 
instead of coal increased from 253 in 1932 
to 694 in 1938. 

Coal in Natal was first reported in a 
dispatch sent in 1839 to the Imperial Govern- 
ment. Costly alterations were made in the 
Natal main line—now electrified—to facili- 
tate the development of the export and 
bunker business. In six years coal sales in 
Natal increased from about 3 million to over 
44 million tons. In 1938 some 180,025 tons 
of coke were produced and 282,823 gallons 
of tar in Natal. 

Coal in the Orange Free State is mined in 
the neighbourhood of Vereeniging, but it is 
known to exist over a wide area in that pro- 
vince, and will probably be worked in due 
course. In the Transvaal the superabund- 
ance of good and cheap coal in the same 
neighbourhood ‘as the gold mines has been 
invaluable. On the East Rand the gold reefs 
are actually overlaid by the coal measures. 
Transvaal coal was successfully coked in 
1931. The development of iron smelting on 
a large scale at Pretoria led to the production 
of coke. Some plants are equipped for the 
recovery of tar and its derivatives. 


Tue ‘“ Iscor ’’ WoRKS 


A State ironworks, on a very large scale, 
began operations early in 1930 on a site west 
of Pretoria. Production of primary steel 
products, such as rods, rails, and building 
sections, commenced in 1934. The first 


making stage was reached in the next year. 
In 1939 plant to construct 30,000 tons of wire 
per annum was under consideration. The 
authorised capital of the South African Iron 
and Steel Corporation (“Iscor”) is £7} 
million, including debentures. 

This State undertaking is almost unique in 
that it comprises the whole process of steel- 
making from the coking of the coal to the 
finished products. In 1938 some 458,317 
tons of coal were consumed, about 300,000 
tons of pigiron produced, andalso 330,201 tons 
of steel ingots, large quantities of tar, motor 
spirit, benzol, naphthalene products, &c., 
became available. In 1934 the railways con- 
tracted for ten years to take all their require- 
ments the company could supply. Even 
when the extensions planned in 1938 were 
completed, it was estimated that two-thirds 
of the iron and steel needed would be 
imported. That took no account of the 
increase in demand due to the war. In 1938 
about 3250 Europeans were employed... The 
millionth ton of steel was produced in 1938. 

A new undertaking, called the Vanderbijl 
Steel Works, has been designed to operate 
with cold slabs, sent by rail from the Iscor 
Works. A plate mill of the latest American 
design will roll plates to the required size. 
The new mill is situated near to Pretoria. A 
new branch railway and a new road have been 
constructed. The excavation for the mill, 
buildings, &c., was commenced in August 
last year, and the necessary water supply, 
drainage of works area, power and light 
supply, and housing accommodation had made 
good progress, according to the latest reports. 
As some indication of the size of the plant it 
may be mentioned that, at peak load, the 
main mill driving motor will take power 
equal to 17,000 H.P. A detailed description 
of the works was given in a recent issue of 
THE ENGINEER.* 


THe DEMAND FoR METALS 


Although mining for metals is a pursuit of 
great antiquity, it was not until the early part 
of the nineteenth century, when the steam 
engine made much greater power available, 
that mining became an important industry. 
To-day the use of metals is the very basis of 
industrial civilisation. Gold is essential for 
making easy the exchange of commodities ; 
it acts as a fly-wheel for international com- 
merce. In a book “ The Gold Fields,” pub- 
lished by the Consolidated Gold Fields of 
South Africa, Ltd., in 1937, it is written: 
“The output of gold in the second half of 
the nineteenth century was nearly ten times 
that of the first hasf, and in the first thirty- 
six years of the twentieth century the output 
of the previous half century had been doubled. 
The production of base metals has increased 
in similar proportion, so that the present 
century has already witnessed a greater 
output of metals than in all previous time.” 
It gives us some idea of the tremendous 
increase in mining that will be essential to 
maintain the new civilisation dependent on 
mechanised power and metals that is rapidly 
spreading over all the earth. 

The total production of all minerals 
(including diamonds) in the Union for 1938 
was worth just over £98? million, of which 
value the Transvaal contributed more than 
£91? million. The average number of whites 
and natives employed in mining within the 
Union during that year was 470,298, of 
whom 386,607 were in the gold mines, 33,678 
in the coal mines, and 20,720 connected with 
base metal mines. 

The Transvaal contains large deposits of 
chrome, but it is inferior to that obtained in 
Southern Rhodesia. The high percentage of 








blast-furnace was lit in that year. A profit-° 
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iron makes the ore unsuitable for the pro- 
duction of ferro-chrome. The yield from 
the Union, however, increased from 31,327 
tons in 1928 to 186,379 tons in 1937. In 
the latter year the value of the yield was 
£344,037. 


CoPpreR AND ASBESTOS 


Copper was the first metal worked in 
South Africa by white men. In 1919 the 
grade of ore in the Union fell off seriously, 
After fifty years of continuous production, 
amounting to over £20 million worth of 
copper, the companies had to close down for 
a@ time. Ore had been worked to nearly 
1000ft. in depth. There is reason to believe 
that the Union may again be an important 
copper producer. In 1937 the value of copper 
sales and shipments was £610,192. 

The exploitation of asbestos since 1913 has 
been remarkable ; it advanced South Africa 
to the first place among the world producers 
of high-class crude fibre. The sales and ship- 
ments from the Union in 1937 were 28,069 
(short) tons, valued at £430,761, and from 
Southern Rhodesia 57,014 (short) tons, 
valued at £840,026, 

Although indications of silver have been 
found all over South Africa, very little of 
the metal or its usual associates—lead and 
zinc—haye been produced. The present 
yield of silver is entirely recovered from gold 
bullion. 

South Africa is an important source of 
supply of corundum. The stoppage of 
supplies of an abrasive from Turkey, together 
with increased demand for munition pur- 
poses, led to a rapid rise in production of 
corundum in the Union. 

There is a great quantity of manganese in 
the country. The output was expected to 
reach 2000 tons a day and storage of 50,000 
tons capacity and loading plant was erected 
at Durban. Mining, however, ceased in 
1931, owing to the depression and Russian 
competition, but in 1937 the output from the 
Union was 557,210 tons, worth over £600,000. 
No doubt the war has greatly stimulated 


output. 
PLaTInuM OvuTPUT 


There is platinum in South Africa. Unlike 
gold, the metal has not a fixed value. Early 
prospectors took specimens of the ore, which 
caused a little “ flutter ’’ in the stock market. 
When the Transvaal Platinum Company was 
formed, its 5s. shares rapidly rose to £5. 
Many other projects were floated, but the 
serious investor was far less interested than 
the speculator. The platinum ‘“ boom”’ 
proved to be little more than a huge gamble, 
but it did remind people that South Africa 
had been only very incompletely explored 
by the geologist and the mineralogist, and 
was likely to contain many valuable minerals, 
in addition to its proved stores of gold and 
diamonds. When searching for platinum, 
men found other things—tin, chrome, or 
manganese, or even only country suitable for 
farmers. 

Since 1924 the Union has become an 
important competitor in the production of 

latinum with Russia, Canada, and Columbia. 

1926 there were sixty platinum companies, 
with a market valuation of £10 million ; in 
1938 the capital invested was valued at just 
over £3 million. In 1927, when the Russian 
Government increased its exports, the metal 
fell from about £30 to £12 per oz., and later 
the value fell to £5} per oz., but in September, 
1939, it was £10. In 1927 the Union sales 
of platinum and allied metals were worth 
£144,191 ; in 1932 the value fell to £42,352 ; 
but in 1938 it was £223,778. 





The Union has become an exporter of 
manganese ore. Production began in 1929. 
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Eight years later a record output of 557,210 
short tons placed South Africa third among 
the world’s producers, the output being ex- 
ceeded only by Russia and India. Production 
in 1940 fell to 454,233 short tons, due to the 
fact that the export market in Europe was 
closed. The U.S.A. was then the sole 
importer from South Africa. The deposits 
at Postmasburg are situated some 130 miles 
by rail north-west of Kimberley ; an extension 
of the line was made to serve the mines 
where a crushing and sorting plant had been 
erected. The ore is transported for ship- 
ment to Durban. Manganese is of immense 
importance to the steel industry, which is 
said to absorb about 92 per cent. of the total 
world production. Figures show that in 
steel production there was a consumption of 
53-7 lb. of manganese ore per ton of steel 
made. 

The Union produces a variety of metals, 
but the combined output of all others in no 
way approaches that of gold in value. A 
few weeks ago the Anglo-American Corpora- 
tion of South Africa announced that a new 
company is being formed, with an initial 
capital of £2,000,000, to open up an ultra deep 
mine in the Far West Rand. The expendi- 
ture required will be considerably greater 
than for an ordinary Rand mining proposi- 
tion. Engineers will watch with interest the 
solution of the technical problems involved. 


THE CREDIT FOR PROSPERITY 


To the mining engineer must go the greatest 
credit for the economic development of South 
Africa. From his office desk radiate many 
lines of communication to the various parts 
ofthe mines. The engineer and surveyor have 
prepared maps of every inch of a mine. As 
the advance is made through the workings, 
average samples are obtained, pounded by 
the assayers, and then the furnace produces 
a tiny weight of gold, which, compared with 
the weight of the sample of rock, gives the 
true assay value. Every mine has its own 
ee and every mining engineer must 

p up to date with scientific processes and 
scientific management. 

The early comers to the Rand, who called 
themselves mining engineers, were a mixed 
lot. They had been Army officers, sugar 
planters, farmers, overseers from the diamond 
mines, perhaps with executive experience and 
ability, but provided with little equipment 
and no knowledge of gold mining ; yet they 
were able to build the foundations of a great 
industry. There were many failures, and 
as the scale of operations increased, the need 
for scientific experts became manifest. The 
engineers who were brought to the Rand had 
had experience in gold mining in many parts 
of the world, from Korea to Arizona. There 
are many romantic stories told of some of 
these mining engineers. For example, Robert 
Williams guided Cecil Rhodes to the Congo, 
but King Leopold secured the country 
because the British Government hesitated 
to enlarge Empire territory. Williams did 
succeed in obtaining mining rights for copper 
in the Congo; he was of great assistance to 
Rhodes in connection with railway building 
and the development of the natural resources 
of the Rhodesias. They were great friends 
and remarkable Empire builders—Rhodes 
the visionary and Williams the practical 
planner. 

It should be emphasised that it is the work 
of engineers that has brought prosperity to 
South Africa. The world in general has 
benefited by the immense increase in produc- 
tion of raw materials that the Union has 
supplied. 

The mineral resources of the Union have 


output of gold has represented about 77 per 
cent. of the total value of the minerals pro- 
duced. At the end of 1938 the aggregate 
mineral output of the Union had reached 
more than £2,159,000,000. Gold accounted 
for £1,657 ,660,534 ; diamonds, £327,771,889 ; 
coal, £115,820,785 ; copper, £30,322,785 ; all 
the other minerals — platinum, asbestos, 
manganese, &c.— contributed less than 
£10,000,000 each to the total. From time 
to time some new mineral has been produced, 
and it is not improbable that others will be 
revealed. 


Water SUPPLY 


When gold was first discovered miners 
stood in queues to obtain a tin of water. 
Carters carried water from distant wells and 
sold it in the streets. Nature supplies to the 
Rand an adequate annual rainfall, but it 
comes suddenly in summer. Much of it 
drains away, for Johannesburg is on the 
very top of the high veld. It is said that the 
rain that falls off one side of a house runs 
towards the Atlantic and on the other side 
it goes to the Indian Ocean. 

The Rand Water Board nowadays pumps 
65 million gallons of water every day from 
the plant at Vereeniging into Johannesburg 
and on to the Rand. A barrage was built on 
the Vaal River some 20 miles below Vereenig- 
ing, at a cost of £1,320,000. The sedimenta- 
tion tanks cover 12 acres. There are six 
systems of pumps, which force the water up 
over hills to a maximum height of about 
2000ft., and send it through more than 480 
miles of mains. The demand for water 
increased to such an extent that the Govern- 
ment built another dam on the Vaal, so that 
an additional 150 million gallons a day can 
be supplied. From 35 to 40 million gallons a 
day are pumped up from underground 
diggings and used by mineowners. 

In the early days of colonisation, the total 
absence of internal water communication, 
whether by river or canal, was a great impedi- 
ment to transport. The coasting trade was 
precarious. The coast provided no shelter 
in bays or natural harbours. In Cape Colony 
the course of the rivers is short, and they are 
liable to become swollen streams in the rainy 
season, drying up into brooks when the dry 
periods come. Further north the Orange 
and the Vaal rivers have torrential floods and 
steep falls, so that navigation on them is 
impossible. 

The system of dry farming was introduced 
after it had proved successful in the semi- 
arid west of the United States. It involves 
deep ploughing followed by pulverisation of 
the soil by constant tillage. That enables 
the soil to retain the maximum amount of 
moisture. A Select Committee (1911) recom- 
mended dry farming for land settlement 
rather than irrigation schemes, which were 
considered costly and for success demanded 
more time and experience than dry farming. 
It was stated that even a minimum annual 
rainfall of 10in. offers a reasonable prospect 
of success for the energetic and intelligent 
dry farmer. 

Nevertheless, it has been shown that irriga- 
tion does pay in certain areas. Practically 
all the wheat grown in the Transvaal is pro- 
duced on irrigated lands. There has been in 
many of the older settled areas of the Cape 
Province deterioration of the land, with the 
inevitable result of soil erosion, causing a 
decrease in population. It is clear that the 
only remedy is the impounding and distribu- 
tion of such water as is available, but the 
remedy cannot be applied in any extensive 
manner. ‘‘ Generally speaking, in the Karroo 
system, which covers 50 per cent. of the 





aggregated in value vast sums, but the great 





Union, the soil is very thin, and does not 





justify the cost of irrigation works.” That 
was the statement of experts in 1914, 

The general system is to avoid the expensg 
of a reservoir and to build a weir across river 
bed. When the river floods the water is dig. 
tributed by furrows over as wide an area ag 
possible. There is a Government scheme 
which was planned to irrigate 40,000 acres 
A dam, costing £1,600,000, was erected about 
25 miles west Of Pretoria, and forms a. reger. 
voir of 6} square miles. This impounds water 
from the Crocodile River. Cecil Rhodes had 
advocated a more ambitious project for the 
Hartz River Valley to be supplied by water 
from the Vaal. The Government, in 1934 
commenced this work to irrigate 100,00 
acres. 

The waters of the Great Fish River are 
used for two schemes, the Tarka and the 
Grass Ridge schemes, which irrigate over 
55,000 acres. About 140 miles north-west 
of Port Elizabeth, at Van Ryneveld Pass, the 
sources of the Sandys River have been 
dammed to irrigate 22,000 acres. The dam 
is 1170ft. long and 151ft. high. The Lake 
Mentz scheme also utilises the Sandys River, 
and, with the Van Ryneveld Pass scheme, 
irrigates 70,000 acres. 

The problem of irrigation presents many 
difficulties. In the coast regions, where the 
rainfall is plentiful, the surplus water cannot 
be supplied to the higher inland plateau, 
There are no natural reservoirs provided by 
snow-clad mountain ranges. Sir W. Wilcocks 
estimated (1901) that 3,000,000 acres could 
be irrigated; he did not state that the 
schemes would pay. The Director of Irriga. 
tion stated (1930) that the maximum econo. 
mically irrigable area in the Union is 1,000,000 
acres. The total Government expenditure 
up to March, 1938, on irrigation works, 
including loans, was £15} million and some 
75 per cent. was a financial loss, although it 
is suggested that indirectly the results may 
be more encouraging than the figures 
suggest. 

Evaporation is rapid and complicates water 
supply problems. A free water surface in 
London gives up 15}in. a year ; at Johannes- 
burg, 6lZin.; at Kimberley, 82fin.; at the 
Molteno Reservoir, Cape Town, 306ft. 
above sea level, 78-57in.; at Bulawayo, 
101 -87in. 

Up to 1938 the Government had spent 
nearly £23 million on boring for water. 
Wells or bore-holes may supply water to 
areas that may become habitable, and profit- 
able where other supplies are not available. 
In 1894 the Cape Colony Government com- 
menced boring operations, and since then 
almost every part of the province has been 
explored. Some 9500 bore-holes have been 
drilled, and give an aggregate supply of 
many millions of gallons daily. The depths 
vary from 50ft. to 500ft. Since the forma- 
tion of the Union, the Irrigation Department 
has been working with State-owned, machin- 
ery. There are now over 60,000 bore-holes 
in the Union. Some 100 drills can be hired 
out at reasonable charges, and machinery, 
together with experienced men to work it, 
to aid the farmers. The demand has been 
beyond the capacity of the boring branch in 
some periods. The scheme is a success. 
Surprise has often been expressed in Africa 
that so many rivers have been allowed to flow 
unchecked to the sea. Professor Schwaz 
caused a great deal of controversy by suggest- 
ing that the waters of the Zambesi, which 
pour over the Victoria Falls and on into the 
Indian Ocean, and the River Cunene, 
which flows into the Atlantic, might be 
diverted to irrigate areas in the Kalahari 
desert. But the proposal received very little 





support. 
(To be continued) 
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Local Case-Hardening 


By L. G. WHYBROW 


HE case-hardening process is very much 
j onl by engineering designers as the one 
really efficient method of obtaining a tool- 
hard, wear-resisting surface, together with a 
tough, shock-resisting core. However, by 


yirtue of the nature of the job in hand, it is} ing 


often neither desirable nor practicable to 
harden all over. For example, a steel shaft 
screwed at one end may require to be case- 
hardened all over except for the thread, or a 
clutch wheel may only want hardening on the 
teeth, and so on. Thus, when only part of a 
job is to be hardened, carburisation of the 
surface of it must be selective. 

Perhaps one of the oldest methods of case- 
hardening locally is by the process known as 
“potashing.” This consists of heating the 
part required to be hard until it is cherry-red 
hot and then covering it with ‘ potash ” 
(potassium ferrocyanide), followed by soaking 
at red heat for a few minutes, and finally 
quenching in water. Although it is somewhat 
primitive, it is quite effective for small work. 
The point to remember is that the case 
obtained is never very deep, being of the 
order of 0-005in. at the most. 

Apart from potashing, there are three 
fundamental methods of selective case- 
hardening, each of which is based on the 
principle of insulating from the carburising 
medium the area required to remain soft. 
Each has its advantages when considered in 
relation to the carburising process employed, 
namely, box, gas, or cyanide. They are :— 
(1) Protection of the area required soft by 
the use of clay or proprietary compounds ; 
(2) protection of the area required soft by 
electroplating it with copper ; (3) protection 
of the area required soft by stock left on until 
after carburising followed by removing it 
prior to hardening. 


PROTECTION BY CLAY, &C. 


Generally speaking, the use of clay is not 
very satisfactory. In box and gas carburis- 
ing, the reaction is essentially a gas-solid one. 
This is obvious in the case of the gas process, 
but in the box process (pack hardening) it is 
apt to be overlooked. The carbonaceous 
material af the compound combines with air 
in the box to form carbon monoxide which 
takes a direct part in the reaction. Thus it 
will be understood that the carburising gases 
completely surround the work being treated. 

When using clay as a protecting medium, 
it is applied wet and by the time it reaches 
the carburising temperature it has usually 
cracked badly and the protection it affords 
is only partial at the best. The active gases 
penetrate the cracks and the area required 
soft will have hard spots when quenched. 

The proprietary compounds are an 
improvement on clay. They are specially 
blended to render them non-cracking, and 
the protection they afford is more complete. 

In the cyanide process the use of clay and 
proprietary compounds is decidedly unsatis- 
factory. The fused salts attack and dissolve 
the clay, thus permitting carburisation to 
proceed. In addition, the salt becomes con- 
taminated and useless. 


PROTECTION By COPPER PLATING 


Within limits, it is true to say that copper 
plating affords some measure of protection 
against all three carburising media. In the 
box and gas processes the protection is very 
good. Cyanide, however, tends to dissolve the 
copper, and therefore heavier deposits must 
be used. It has been suggested that the 
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dissolved ccpper has a “ poisoning ” effect 
on the salt, but, so far as the writer is aware, 
there has been no proof of this. Thus by 
varying the thickness of the copper deposit, 
this method can be used for all three carburis- 
processes. Its success depends entirely 
on the quality of the plating. 

The following practice is recommended for 
the best results :—First of all, the work to be 
plated must be thoroughly cleaned and freed 
from oil and grease. Rust and scale must be 
removed by pickling in 20 per cent. hydro- 
chloric acid, followed by rinsing thoroughly in 
cold water. Even in the absence of rust, a 
short-time immersion in an acid-pickling 
solution is beneficial in that it helps the 
copper to “‘ bite.” 

The plating solution should be of the 
cyanide type, containing 2} per cent. of 
sodium and copper cyanides and a little 
sodium carbonate, say, approximately $ per 
cent. The current density may be up to 
40 amperes per square foot, and the working 
temperatures should be controlled at between 
100 deg. and 120 deg. Fah. The advantage 
of this type of solution over sulphate solu- 
tions is that a smooth, closely adhering, and 
non-porous deposit is obtained. However, if 
a thick deposit is required, a cyanide solution 
may be used to give the foundation to a 
further deposit from a sulphate solution. 
The thickness of deposit required for use in 
the box process is 0-0005in. to 0-00lin., but 
in the cyanide process greater thicknesses are 
usually required. The relationship between 
the depth of case required (time of immer- 
sion) and the thickness of copper deposit 
necessary for insulation from the cyanide 
carburising medium is shown in the accom- 
panying table :— 


Dalats hin Ret 





p Time of Immersion in Cyanide and 
Thickness of Copper Deposit Required 


Time of immersion in Thickness of copper 

cyanide. deposit aad 
Inch. 

One hour ... 00-0005 

Two hours... - 9-001 

Three hours ... 0-0015 

Fourhours ... ... ... 0-002 

Five hours and above ... 0-003 


Of course, only the “ required soft ’’ areas 
are copper plated. The “required hard ”’ 
areas must eventually be exposed to the 
carburising medium. This can be done in 
one of two ways. If the entire job is plated 
in the first instance, then copper can be 
removed from the “required hard” areas, 
using a buffing wheel, a file, or a scraper ; 
or the “‘ required hard ”’ areas may be stopped 
off, t.e., they are painted with a lacquer, 
preferably of the cellulose type, in order to 
prevent the deposition of copper on them. 
Having prepared the job, therefore, copper 
plated where required soft and not so where 
required hard, the case-hardening process is 
carried through in the ordinary way, carburi- 
sation being limited to the selected areas. 

When using electro-deposited copper as a 
protecting medium, two ints must be 
watched carefully. The deposit must be 
completely non-porous in order to prevent 
the active carburising agent from making 
contact with the surface of the.steel. This 
it should be if the above procedure is adhered 
to. Square corners must be avoided if any 
machining is to be done after case-hardening. 
This is of particular importance if a job has 
holes in it, which have to be reamed as a 
final operation, because, as a rule, it is found 
that the holes are hard. Consequently, the 
reamers are spoiled. This trouble is due to the 


fact that the metal from electro-plating 
baths does not “throw ”’ well on to square 
corners. The resultant deposit is therefore 
thin and pervious to the active carburising 
agent. To overcome this drawback sharp 
corners must be rounded off and holes must 
be countersunk. 


PROTECTION BY STOCK 


This method is extremely effective for all 
processes of carburisation, provided that 
slow cooling from the carburising temperature 
is ensured. The reason for slow cooling is 
obvious, because rapid cooling would cause 
premature hardening and unmachinability. 
The method is based on the principle that if 
stock over and above the finished size is left 
on parts required to be left soft, the whole 
job may be carburised. Then, provided that 
the cooling from the carburising temperature 
has been slow, the excess stock, less the usual 
grinding allowance, may be machined away, 
leaving uncarburised surfaces exposed where 
softness is required and carburised surfaces 
where hardness is required. Thus when the 
job is quenched hardening will be limited to 
the required areas. 

In the box and gas processes slow cooling 
can be effected by allowing the work to cool 
either in the box or in the furnace. In the 
cyanide process, however, it is more trouble- 
some to ensure slow cooling. The work 
cannot, for obvious reasons, be cooled in the 
salt. Therefore other arrangements have to 
be made. If the furnace is fitted with a pre- 
heater, it may be used to slow down the 
cooling for plain carbon steels. For alloy, 
steels, however, it is less satisfactory on 
account of the air-hardening properties of the 
carburised steel]. The best method perhaps is 
as follows :—When the work is removed from 
the salt it should be transferred immediately 
to a box with a well-fitting lid and allowed to 
cool slowly. If it can be arranged, it is 
an advantage to pass a stream of coal gas 
through the box, allowing it to burn at the 
outlet. Alternatively, and this can be 
applied to the box and gas processes, work 
may be quenched in oil direct from carburis- 
ing, followed by tempering at a temperature 
of 600 deg. to 650 deg. Cent. This will render 
parts made in any steel quite easily 
machinable. 

The amount of stock left over and above 
the finished size of a job is governed by the 
depth of case required. If it is practicable 
the allowance should be generous, so that 
there is no doubt that all of the carbon pene- 
tration is removed. Having removed the 
stock where necessary, hardening is carried 
out in the usual way, and only in the places 
where the carbon has not been machined 
away will its effect be felt. 


COMPARISON OF THE THREE METHODS 


As mentioned earlier, each method of 
selective carburising has its advantages 
when considered in relation to the carburising 
process employed. Speaking generally, and 
without consideration of the idiosyncrasies 
of any particular work, the third method, 
that of protection by excess stock, is the 
most efficient, particularly in the box and 
gas processes. Sometimes, however, espe- 
cially in the case of stampings, excess stock 
cannot be left, and then the plating method 
of pretection must be used. As far as the 
cyanide process is concerned, the writer does 
not use it for local case-hardening as a rule, 
on account of the extra trouble necessary to 
ensure slow cooling and good machinability 
after carburising. 

Finally, the writer would stress the point 
that, apart from the “clay ” method, local 
case-hardening is relatively expensive. Con- 








sequently, many engineers wish to avoid the 
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cost of copper plating or extra machining, 
and risk the quality of the job. If work is 
required to be case-hardened locally, then, 
to produce a satisfactory finished article, the 
evils of extra operations and expense must 
be endured. 








Wagon for Special Load on 
South African Railways 


In August, 1941, the South African Railway 
Administration was approached regarding the 
transport of two plate mill housings, each con- 
sisting of a one-piece casting weighing 97 long 
tons, from Durban to Vereeniging. The 
castings were to be 27ft. long, 4ft. 7in. maximum 
width, and 12ft. 10in. maximum height. Owing 


utilised as a component of a wagon in future, 
it was designed to enable it to be put to subse- 
quent permanent use in the extensions now 
taking place at one or other of the steel works 
controlled by the corporation. 

The auxiliary frames are of a single-box 
girder design, also fabricated from plates and 
angles, the main dimensions being 17ft. 9}in. 
long, 2ft. lin. wide, and lft. 2}in. deep, with 
cantilever’ supports for side frictions of the 
main frame and bogies. The draw gear and 
vacuum brake gear are fitted to these frames 
and the vacuum piping on the main frame pro- 
vides the brake connection throughout the 
wagon. The tare weight of the wagon working 
out at 53-26 tons, plus the load of 97 tons, gaye 
a total weight of 1560-25 tons. This load, carried 
en four bogies with eight axles, meant an axle 
load of 18-73 tons per axle, and although 


greater than usually agreed to for normal speeds, 
it was allowed in the present instance in view 











WAGON FOR SPECIAL LOAD 


to their weight, size, and shape, it was not 
possible to earry them on any standard wagon 
in service. ‘Their weight plus the tare of the 
largest standard “U.S.” type twelve-wheeled 
wagon of 32-8 tons gave an axle load of 21-6 
tons, which is not permissible. 

As the plate mill housings for the Vanderbijl 
Works at Vereeniging were essential if South 
Africa were to appear on the map at an early 
date as a producer of heavier steel plates than 
are now rolled at the Pretoria works of the 
South African Iron and Steel Industrial Cor- 
poration, Litd., the Administration was 
requested to ascertain what could be done to 
overcome this and other difficulties. After 
mature consideration a satisfactory general 
design for a special wagon was brought to 
fruition in the carriage and wagon drawing- 
office under the direetion of the chief mechanical 
engineer at Pretoria. 


Specratty Burt Wacon 


The specially built wagon illustrated consists 
of a main frame pivoting on two auxiliary 
frames spaced at 48ft. centres, the latter frames 
being each supported on two standard 
diamond frame bogies spaced at 10ft. 3in. 
centres, that is to say, a total of sixteen wheels 
with eight axles. All pivot centres work in oil 
baths, which is the standard practice for new 
wagons. 

After the general design of the special wagon 
had been decided upon, the Iron and Steel 
Corporation agreed to design and fabricate the 
main frame at their Iscor works, which was duly 
done and the frame dispatched to Germiston, 
the complete wagon being otherwise fabricated 
and thereafter assembled at the latter 
workshops. The main frame consists of two 
girders built up of plates and angles, the 
dimensions being 53ft. long, 4ft. deep, and 
7ft. 6in. wide, and the weight approximately 
60,000 Ib,, with- an additional underslung 
structure extending at its lower part to within 
in, of rail level when the wagon is fully loaded. 
The actual load is supported between the two 
girders by eight removable channel cross 
members fitted across the top of the frame and 
also by cross members riveted to the bottom of 
the underslung structure, cross braces also 
being used to stiffen the frame. 

As the main frame is a costly structure and 





of the fact that a restricted speed was in any 
case considered necessary. 


Txst FoR 100-Ton CRANE 


Another difficulty was the absence of a 100-ton 
erane to lift the loads from ship to wharf and 
from wharf to wagon, The largest suitable 
crane is rated at 80 tons capacity only, whereas 
the loads to be lifted were of 97 tons. How- 
ever, the matter was fully explored and, as the 





WAGON 


LOAD ON 


30-ton crane referred to was guaranteed and 
tested for an overload of 25 per cent., authority 
was given to use it as a special case under expert 
supervision. Special steps were taken to over- 
haul the crane, and a trial lift of 100 tons was 
made to ensure that it was in thoroughly sound 
condition before attermpting to raise the loads 
from the ship’s hold. The height of the load 


i 
troublesome, in so far as the railway loaq; 
gauge was concerned. However, allow ing bin 
clearance between the bottom of the load ang 
rail level, plus 12ft. 10in. height of load, this 
worked out at 13ft. 8in., which is the maximy, 
permissible height in accordance with th, 
S.A.R. special loading gauge, and it was there. 
fore approved. 

No hitch whatever occurred when off: loading 

The mill housings were lying on their sides jn 
the ship’s hold and it was necessary to land them 
on the wharf in that position, From the 
moment that the crane slings were dropped 
into the hold a period of only one hour and ten 
minutes was taken to land the first load on the 
wharf, including the adjustment of slings to 
obtain proper balance and the insertion of wood 
packing to prevent the slings and load from 
slipping. The second load was landed in even 
less time, and considerable credit is due to aij 
concerned. 

The wagon being partially dismantled, the 
load was hoisted by the crane over it and 
lowered into position between the main frame 
girders. The eight removable top channc! crogg 
members were then bolted, adjusted, and 
positioned by the wood packing to enable the 
load to be supported by both top and bottom 
of the main frame, the crane being used to 
support the load whilst these operations were 
being performed. The diagonal bearings were 
thereafter fixed in position and the whole 
structure wedged by hardwood packing to form 
a compact mass, 

Owing to the limited rail clearance and the 
height and unusual nature of the load, travel 
was restricted to daylight and a speed limit of 
15 m.p.h. was imposed. 

The j y from Durban to Vereeniging 
of the first of the two castings occupied six 
days. The description of the special truck 
and the photographs illustrating it which we 
reproduce were kindly furnished by the South 
African Railways and Harbours, to whom 
acknowledgment and thanks are tendered. 








The Design of Tea Boilers 


THE design of a boiler for providing water 
for tea-making in canteens, &c., is governed by 
two important demands which the apparatus 
must fulfil. First, in order that there shall be 
no undue delay in making tea, a certain mini- 
mum rate of delivery must be maintained, 
depending on the number of people to be served 
at one time. Even with a small canteen of 
about fifty people this rate cannot conveni- 
ently be less than 15 gallons per hour, whereby 
if only one half-pint of water is required by 
each person, a period of 13 min. will be 
required for the delivery of the water. Secondly, 
the water in the boiler must always be at the 
boiling point. 

This problem is often tackled directly in gas 
boilers by constructing a heater capable of 
delivering boiling water at the required rate and 
maintaining the water at the boiling point by 
means of a by- flame when no withdrawal 
is being made. To obtain efficiently the rapid 
heating required to deliver boiling water at a 
rate at least as great as 15 gallons per hour, & 
large heating surface must be used, and there- 
fore, conversely, when the gas is turned down 
the rate of heat loss from the surface is large 
unless the flue is fitted with an automatic 
damper. It is naturally impossible to lag this 
surface and therefore a relatively high gas con- 
sumption is on the by-pass to main- 
tain the water at the boiling point, 

It is characteristic of the service which boilers 
have to perform in canteens providing tea at 
certain fixed periods during the day that the 
full demand is only required during a small 
fraction of the total time the boiler is in opera- 
tion. During the major part of the time the 
water is being maintained at the boiling point 
on the by-pass flame. When the by-pass con- 
sumption is high, it has been found that, of the 
total gas used, about 60 per cent, may be 
required to deliver the water and the rest keeps 
the water at the boiling point. It is quite 
possible that under some conditions of canteen 











there is little likelihood of its being further 
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may exceed the former. Therefore, although 
the heater may have been carefully planned to 
work at a high efficiency when delivering water, 
much of the benefit is lost in service when the 
by-pass consumption makes the overall effi- 
giency only about half that of the heater, If there 
jg such freedom cf control that the by-pass gas 
can be increased by the operator whén scaling 
of the water side of the heating surfaces makes 
the delivery of boiling water no longer instan- 
taneous, the overall efficiency in some designs 
may fall into the region of 10 to 15 per cent. 
Rate of delivery and heating surface which 
are so inconveniently interrelated in this type 
of boiler can be separated by combining 
together @ small water heater and a storage 
boiler, so that a considerable quantity of boiling 
water is initially available in the latter and 
all water withdrawn is replaced more slowly 
by the heater. The rate of delivery from the 
poiler depends only on the bore of the tap and 
the quantity of water available over short 
periods of heavy demand. By lagging the 
combination a small flame playing on a small 
exposed heating surface of the storage boiler 
js sufficient to keep the water at the boiling 
point, and it is possible to dispense with the 
by-pass flame for the water heater, because 
boiling water is now always available from the 
storage boiler. The water heater has a small 
capacity and heating surface, and soon begins 
to replace water withdrawn when the gas is 
switched on. As an example of the service 
which can be provided in a design which com- 
bines a storage,boiler of 3 gallons capacity 
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ARRANGEMENT OF TEA BOILER 


and a heater capable of replacing 3 gallong 
boiling water per hour, a maximum quantity 
of 6 gallons can be obtained in the first hour 
when the boiler is full. If 3 gallons are quickly 
withdrawn, it is necessary to wait for an hour 
before the same quantity can be ag&in obtained, 
but half a gallon is available in 10 min., 1 gallon 
in 20 min., and so on. The boiler therefore 
contains varying quantities of boiling water. 
It is also expected that ease of descaling will 
be a further advantage of this design, because 
the heater can be made to be easily detachable 
from the boiler. A boiler of this type is shown 
diagrammatically in the accompanying sketch. 

The heater A, with a conical central flue and 
outer annular water space, is supplied with 
water by a small constant level ball valve tank. 
The water level is normally below the exit B, 
but when the non-aerated burner C below the 
flue is switched on and the water boils, the 
difference in density created causes boiling 
water to pass over into the storage boiler D. 
The water in the latter is maintained at the 
boiling point by a small burner E, which plays 
directly on to its base. The products of com- 
bustion from E pass through a small duct into 
the water heater flue, which therefore receives 
some heat even when burner C is turned off. 
F is a relighting jet for burner C, The gas 
supply to C is controlled by the water level in 
the storage boiler D through the “ gas switch ” 
G. This consists egsentially of a U tube con- 
nected to a gas valve closed by a diaphragm H. 
When the level in D reaches I water overflows 
into the tubés, quickly filling it and placing a 
pressure greater than the gas pressure, which is 








controlled by a governor, on the top of the 
diaphragm. A siphon tube passes from the side 
of the U tube above the level T into the storage 
boiler. When water is withdrawn from the 
boiler and the level J is reached, the siphon 
starts and reduces quickly the water pressure 
in the U tube to an amount less than the gas 
pressure, thus allowing the diaphragm valve 
to open. It does not close again until the water 
level reaches I, In the model the levels I and J 
correspond to capacities of approximately 
4 and 3 gallons respectively, The gas to the 
burner C is therefore only switched on when at 
least 1 gallon of water has to be replaced. This 
eliminates the frequent reheatings and subse- 
quent coolings of the flue, with the correspond- 
ing loss in efficiency, which occur when small 
quantities of water are withdrawn or evapo- 
rated and the gas supply is controlled by a 
valve attached to a float. 

The whole unit is enclosed in a cylinder of 
lagging which can be quickly opened to allow 
the removal of the water heater A simply by 
breaking the union at B and the connection to 
the constant level tank. The insulating 
material is held against the bottom of the 
boiler by means of a tray K in which are holes 
corresponding to the burners C and E and 
a duct leading the waste gases from E into the 
flue. The gas governor, diaphragm valve, and 
burners are attached to the stand L, which 
supports the lagged unit and is insulated from 
it by means of an asbestos ring. 

For a storage capacity of 4 gallons and a 
heater capable of replacing 3—4 gallons per hour, 
the boiler without the constant level tank ig a 
cylinder of height 24in. and diameter 15in. 

The design illustrated is due to Mr. 8. 
Bairstow, of the L.M.S. Railway Company’s 
research department. 








Sixty Years Ago 





Sre Witr1am SIEMENS 


On the afternoon of November 5th, 1883, Sir 
William Siemens, walking home from a scientific 
meeting, suffered a fall which injured his heart 
and led to his death a couple of weeks later, on 
November 18th. Thus died one of four brothers 
—Werner, William, Carl, and Frederick—who, 
jointly and severally, contributed greatly to the 
advancement of pufe science and its application 
to practical industry. Charles William Siemens 
was born at Lenthe, Hanover, in April, 1823. 
He received his education at Liibeck, Magde- 
burg, and the University of Géttingen, and in 
1842 he became a pupil in the engine works of 
Count Stolberg. In 1843 he visited England to 
introduce an improvement in electro-gilding, 
which he and his brother Werner had invented. 
The invention was disposed of on satisfactory 
terms to Mr. Elkington. During the following 
year he again visited this country on a similar 
errand, this time in connection with his inven- 
tion of the chronometric governor. The device 
was not very successful commercially in its 
application to steam engines, but it proved a 
satisfactory means of regulating the great 
transit instrument at Greenwich. In 1847 he 
introduced his regenerative steam engine using 
superheated steam. An example was set up at 
Mr. Hicks’ works at Bolton, but difficulties 
intervened to prevent its commercial exploita- 
tion. In 1850 Siemens became a British subject. 
The regenerative idea remained one of his chief 
preoceupations. In 1851 he described his 
regenerative condenser for steam engines, and 
during the following year he devoted much 
attention to the thermodynamics of the hot air 
engine. In 1857, in conjunction with his 
younger brother Frederick, he began his work 
on improvements in regenerative furnaces for 
metallurgical purposes. He devéloped the idea 
into a practical commercial success in 1861. 
In 1862 he was naturally led to study improve- 
ments in the metallurgy of steel making by the 
process of fusing together scrap iron and pig 
iron, subsequently replacing the pig iron wholly 
or in part by iron ore. . Thus was born the open- 
hearth or Siemens-Martin process of steel 
meking. Simultaneously his active brain was 


turning towards electrical science, and by 1867 
he, in conjunction with his brother Werner, had 
laid the foundations of the electrical career 
which absorbed the remainder of his life... . 
It was said of him that when everyone else had 
given up a particular problem as a bad job, it 
had only to be taken to Dr. Siemens for him to 
suggest half a dozen ways of solving it, two of 
which would be complicated and impracticable, 
two difficult, and two perfectly satisfactory. 
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The Utilisation of Small Coals 








Over 500 delegates attended the Conference 
on the Problems in the Utilisation of Small 
Coals, which was organised by the British Coal 
Utilisation Research Association, on Wednesday 
and Thursday, November 10th and 11th. The 
delegates were welcomed by Sir Evan Williams, 
President of the Mining Association of Great 
Britain and of the British Coal Utilisation 
Research Association. Sir Evan said that he 
thought that a public discussion on the utilisa- 
tion of small coals was of vital importance to 
the war effort, in view of the fact that some 
25 million tons a year of coal below }in. in size 
are unavoidably produced in the ordinary 
course of mining. A good deal of these fuels 
was, of course, used ‘at collieries for steam 
raising, and the papers for discussion included 
contributions from engineers deseribing the 
best methods of utilising these coals. Dealing 
with the papers for the second session, Sir Evan 
said that the coal industry had for many years 
been devoting a great deal of work and money 
to the problems of upgrading small coals, which 
before 1914 were normally consigned to the 
waste heap. Before asking Lord Hyndley to 
declare the Conference open, Sir Evan stated 
that he thought that the Conference would not 
only assist the immediate problem of utilising 
all available supplies of coal, but would also 
serve as a pointer to the longer-term require- 
ments of British industry. 

The Lord Hyndley, G.B.E., in opening the 
Conference, said that as the war proceeded 
more and more coal would have to be sent over- 
seas for military purposes, and he believed that 
the year 1944 and the winter of 1944-45 would 
present a problem which would without doubt 
cause grave concern. The country was 
undoubtedly going to be very short of coal 
during the coming year. Lord Hyndley then 
paid tribute to the work of the Ministries’ 
regional fuel engineers and the work which 
they had carried out in proposing and recom- 
mending substitute fuels, and he made it clear 
that it would be necessary to continue with 
this substitution. After expressing his appre- 
ciation to the authors of the papers which were 
being . di by the Conference, Lord 
Hyndley said that the Government were 
budgeting to produce 15 million tons of open- 
cast coal during 1944. Up to the present the 
output had been in the neighbourhood of 
130,000 tons a week, but it was his hope that 
further machinery would soon arrive to enable 
this output to be increased. He was convinced 
that the quality of this coal was being greatly 
improved, and that it would go on improving. 
As soon as possible, the bulk of it would be 
screened. 

Papers for the first session were then reviewed 
by Professor A. M. Bryan, Chairman of the 
Coal Industry Joint Fuel Efficiency Com- 
mittee, after which the meeting was thrown 
open for discussion, 

At the second session, on the morning of 
Thursday, November 11th, the opening address 
was given by Mr. J. Innes, Director of Open- 
Cast Coal, Ministry of Fuel and Power, after 
which papers were reviewed by Mr. T. E. B. 
Young, general manager of the Bolsover 
Colliery Company, Ltd. The third and last 
session was opened by Mr. Herman Lindars, 
Chairman of Council, British Coal Utilisation 
Research Association, and the papers were 
reviewed by Dr. D, T. Davies, Fuel Research 
Station. . The Conference was concluded by an 
address by Dr. E. W. Smith, C.B.E., President 
of the Institute of Fuel. 
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OCEANIC AIR SERVICES 


THE House of Lords has lately been the 
Chamber chosen by the Government for 
important announcements respecting the 
prospects of aviation in the post-war years. 
On a recent date (October 20th) the subject 
was raised by Lord Londonderry, and in the 
debate that followed a number of noble lords 
took part. The atmosphere of the Upper 
House is unlike that of the Commons ; there 
is a simpler standard of speaking, and one 
senses even more clearly the machinery of 
government by the amateur so long dominant 


in this country and seen in that House at its 
most obvious, and no doubt at its best. To 
illustrate the simplicity of the atmosphere, 
we may cite Lord Beaverbrook’s enthusiastic 
description of another peer as a leading tech- 
nical authority in aeronautics, a description 
to which its surprised recipient would no 
doubt be the first to demur. But during the 
discussion very good horse-sense was shown. 
Lord Beaverbrook, for instance, was frank 
enough to assess the number of air liners 
which this country would be likely to operate 
after the war as no more than 2000, corre- 
sponding to a yearly constructional output of 
some 400 ; as many as a single one of the older 
established aeronautical firms could build in 
afew months. He did not make any estimate 
of the number of private aircraft likely to be 
built at the same time, but even if the aggre- 
gate tonnage of the two types were equal, 
which is to put the private output rather 
high, the industrial resources required for both 
would still be very modest. What additional 


police purposes is hard to forecast, since 
much depends on the nature of the peace 
settlement, when it comes, and on any special 
responsibilities we are expected to shoulder. 
Much attention was given during the 
debate to the views expressed by the Pre- 
sident of the United States, who considered 
he was also stating the opinion of our own 
Prime Minister, on the vital question of the 
freedom of the air. His statement has been 
generally accepted as fair and reasonable, and 
it remains to ascertain how to give effect to 
it. A reasonable interpretation would seem 
to be that all countries must provide and 
control their own internal services, whilst 
services from other countries 
would have the right to land for refuelling 
or for taking aboard or disembarking inter- 
national passengers. It was also implied 
that services which could run themselves 
from the financial point of view should, in 
general, do so, though Government support 
might be needed for those which could not, 
and were, for one reason or another, of essen- 
tial importance. It is well known that the 
great shipping lines throughout the world are 
expecting to take a leading part in trans- 
oceanic air services, and their desire to do so 
will surely be intensified by the recent Press 
forecast by Pan-American Airways that 
the air journey from New York to London 
and back will take 27} hours, and cost 
no more than £46 10s. So low a charge 
-on so rapid and comfortable a journey would 
naturally have immediate reaction on the 
scale of passenger travel by sea after the war, 


Since the day-to-day work of the shipping 
lines, as it existed before the war, as well as 
the scale of their revenues, would alike be 
gravely affected, it is but natural that those 
lines should seek powers to run oceanic air 
services, whether individually or in associa- 
tion. In fact, not to do so might be almost 
suicidal. Major Thornton, one of the directors 
of the Holt Line, has expounded in The Times 
and elsewhere how long experience in inter- 


to this new development. In his view, and 
it seems a reasonable argument, the creation 
of an international corporation to run the 


Ts 


it is already,” whilst national subsidies ¢o 
international air lines should be abandoned, 
except where, for some good reason, public 
assistance has to be given for a specific route, 
in which case the cost should be shared 
between the Governments interested and 
the financial benefit divided appropriately 
between all the operators; further, that 
traffic competition on any route should be 
controlled by self-regulatory conferences, on 
the shipping model, having a potent voice 
in the fares to be charged, as well as in the 
bona fides of any new aspiring entrant to the 
route. Since such a scheme makes use of 
previous shipping experience, it is likely to 
prove acceptable to the shipping firms, and 
we do not see why it should not prove agree. 
able to Governments. The latter may in 
some cases have been working on other lines 
up to the present, but the position hereafter 
will be so different that they should be ready 
to think out matters afresh. 

So far as Britain is concerned, one can 
safely say that a major interest of this 
country is the maintenance of an adequate 
Mercantile Marine, of which an important 
source of revenue may in future depend on 
passengers by air and go to those who can 
provide that means of transport. Hence it 
is surely reasonable that the right sort of 
shipping lines should be free to enter this 
field, and be welcomed by the Government 
if they wish to do so. 


Oil Engine Outputs 
THE “rating” of various types of oil 
engines has been given comparatively little 
publicity in the last three or four years, but 
behind the scenes it has been causing both 
heartburning and straight talking as regards 
war applications. Nor can the subject ever 
be far from the thoughts of builders and users 
in relation to post-war requirements. Particu- 
larly is this the case with comparatively quick- 
running marine engines, which, incidentally, 
in their “rating” characteristics are not 
greatly dissimilar from several classes of 
railway oil engines. There are users of both 
marine and traction oil engines who consider 
that their equipment should be “ rated” at 
about 80 per cent. of the maker’s figure. This 
value itself usually is only 75 to 80 per cent. 
of the maximum output possible of attain- 
ment on the test bed, so that the figure some 
users wish to be acknowledged is only 62 to 65 
per cent. of the peak output. Indeed, figures 
suggested at one meeting of a technical 
institution a year or two ago meant the 
normal service use of only 48 to 50 per cent. 
of the maximum possible output. There is a 


_|and therefore on the nature and number of | growing tendency in marine circles to insist 
:|the ocean-going ships to be maintained. 


that the maker’s “ rating ” shall always be the 
continuous one, which in marine work is 
likely to mean really “‘ continuous,” and not, 


as in railway work, perhaps three or four 
hours at a time. 


There has never been any clarity as to just 


what produces the one-hour, ten-minute, and 
other “ratings” put forward by makers. 
Actually, they are governed by considerations 
such as piston ring sticking, injector fouling, 
bearing behaviour, and the like, none of 
national sea communications could be applied | which are basic factors, and all of which can 
be .altered materially by merely detail 
changes in design, ¢.g., the installation of 
tapered piston rings. 
oceanic air lines would be profitless, since it| fundamental factor is the maximum output 
which can be attained on the test bench, but 


Possibly the only 
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— 
that is in no sense a “ rating.’”” Taken in the 
gense in which the word has come to be used 
in electrical engineering, the oil engine cannot 
have a “Yating,”’ because its constituents 
are not fundamentally affected by tempera- 
ture rise in relation to time, as are, say, the 
windings of an electric motor. Subject to 
detail design, whatever temperature can be 
maintained for an hour can be maintained 
for several thousand hours until certain parts 
begin to fail through thermal or thermal and 
mechanical stress and fatigue. Once the 
maximum possible test bench output is 
known, each actual installation theoretically 
requires & different governed output to suit 
the particular working conditions. If a 
maker is going to list such things as ten- 
minute or one-hour “‘ ratings,” then he should 
do two things: First, provide means for 
keeping the load on only for that time ; 
secondly, specify the loading conditions 
before and after the particular time limit. As 
far as we know the first condition has been 
met only onee in the types of engine being 





considered especially in this article; the 
second has not yet been met. Moreover, a 
mere recognition of the continuous output as 
the standard figure is not enough. It might 
do very well in large marine and stationary 
engines, but for fest-running marine and 
transport engines there are many claims to 
recognise the one-hour output as the guaran- 
teed basic service figure. Only on such runs 
as the ‘‘ Flying Cologner,” the Paris-Lyons 
trips, the “‘ Denver Zephyr,” “ Super-Chief,” 
and other American high-speed trains are the 
main engines run almost flat out for two to 
ten hours. The ‘‘ Denver Zephyr,” for 
example, has a load factor of 76 per cent. over 
the full sixteen-hour run from Chicago to 
Denver. 

That some basic method of judging and 
correlating the performance of most types of 
oil engines must be evolved at an early date 
is becoming realised ever more strongly. It 
may be suggested that one of the first things 
to do to introduce and perpetuate basically 
correct values is to drop the word “‘ rating.” 








Institution of Mechanical Engineers 





At an extra general meeting, held at the 
Institution of Mechanical Engineers on 
Friday, November 12th, 1943, a symposium 
of papers on reclamation of worn parts was 
read. The following discussion took place :— 


Discussion 


Mr. Gilbert Varley said that in the reclama- 
tion of cast iron parts he had used a method 
which consisted in preheating the castings 
and using @ filler rod made from crucible- 
melted hematite iron, 3 per cent. silicon. He 
had been able to deposit up to as much as 
3hin. in the finished machined state on 
machined tool parts with Brinell hardnesses 
up to 165. It was possible, of course, to use 
the normal electric welding methods, but in 
such cases machining would be found to be 
difficult. He had used the method of electro- 
deposition with great success for reclaiming 
worn dies for deep drawing, to such an extent 
that after depositing hard chromium on those 
dies he had been able to obtain a life from 
3} to 7 times greater than before. That 
seemed to be due to the fact that hard 
chromium was less liable to scoring than was 
the normal hardened steel surface. Such a 
deposited layer should not be too thick, and 
his general practice had been about 0-003in. 
after finish grinding. Too thick a layer 
tended to strip. Difficulty had been experi- 
enced on thin dies, which seemed to be brittle 
after plating, and the advice given by Mr. 
Hothersall with regard to low-temperature 
treatment would be tried out. It was obvious 
that that method of reclaiming dies by plating 
could be applied over and over again to the 
same die, and that had removed one of the 
serious bottlenecks from his own tool room. 

He had had one experience, many years 
ago, of attempting to reclaim steel castings 
for the hubs of commercial vehicles by spray- 
ing them. The portion sprayed was a seat 
for a heavy ball race, and in practice the ball 
race fits worked loose. He would like to 
know whether Mr. Ballard had had any 
further experience of the use of spraying for 
foree fits. 

Mr. W. Savage said his company regularly 
used electric are welding and electro-deposi- 
tion, and with great success; but their 


experiments with metal spraying had not 
been very successful, and so far they had not 
used that method on production work. He 
had been very interested to hear what Mr. 
Varley had had to say about ball-bearing 
fits, because his company did try out metal 
spraying on housings in which they wanted 
to press ball bearings, and they tried to turn 
that sprayed metal out with a single-pointed 
tool. They might have gone all wrong— 
Mr. Ballard would probably deal with that 
matter later—but at any rate they were not 
successful. 

They made the greatest use of welding, and 
on shafts (which in their class of work were 
highly stressed) a proper reheat treatment was 
always given after building up by welding. 
They used electro-deposition generally on 
work where it was required to put a few 
thousandths of an inch on a shaft to restore 
a press fit or to make the fit of a ball or roller 
bearing correct, and they had had very good 
success with that. One of the biggest draw- 
backs they had had with electro-deposition 
was the distance of the plant from their 
works ; far too much time was used in the 
transport of parts to be salvaged. With 
electric welding they could do everything in 
their own works. 

With regard to metal spraying, he must 
say that screw-cutting a highly stressed shaft 
to obtain a key for the sprayed metal filled 
him with horror. 

Mr. N. H. Charles remarked that if he 
might suggest a broad, general rule, then he 
would say that, provided the heat did not 
result in excessive distortion or cause diffi- 
culty with heat treatment, welding would be 
his first choice. It brought the worn part 
back most nearly to its original condition, 
and restored the greater part of the strength 
which had been lost. Where welding did 
cause difficulty, electro-plating was often the 
solution. It was an ideal method for pre- 
cision work on delicate parts, but plating 
became expensive where great thicknesses 
were required or where parts were large and 
difficult to handle in the bath. In such cases 
they turned to metal spraying, by which 
large areas and thicknesses could be built up 





at fairly low cost. The deposit had the dis- 





advantages of low strength and poor adhesion, 
but the process was quite satisfactory pro- 
vided that the working conditions were not 
too severe. 

Colonel A. Levesley said that reclamation 
of worn parts was of importance to the 
Services, not necessarily as a financial saving, 
but more because of supply difficulties and 
the saving of time in putting equipments 
back into service when replace parts were not 
available where they were needed. Every 
part which could be reclaimed for further 
service also meant one part less to be replaced, 
and the sum of these resulted in a big saving 
of manufacture—labour, transport, and 
shipping. 

Whilst the reclamation of worn parts by 
welding was not practised extensively in his 
own workshops, a certain amount of work was 
done daily in that direction as a matter of 
routine, and with excellent results. Further- 
more, this technique was not confined solely 
to the ferrous group of metals. Such parts 
as selector forks were built up with aluminium 
bronze rod ; stator ring teeth and gear wheel 
teeth with 3} per cent. nickel rod; alumi- 
nium crank case bearings with 5 per cent. 
silicon rod; elektron crank cases with 
AZ 102 rod ; and carburetters with zinc-base 
die-cast rod. In every instance oxy-acetylene 
was the welding medium. The repair of 
aluminium castings by the metallic arc 
process had not up to the present been 
entirely satisfactory, cracking in the transi- 
tion zone, even after the adoption of pre- 
heating, being the most common fault. 

Very little Stellite was used in his work- 
shops, and what was used was deposited by 
the oxy-acetylene process. In view of the 
fact that commercial electrodes of this alloy 
were now available, it would be interesting to 
learn whether there was any technique peculiar 
to this process, remembering that Stellite 
attained its maximum hardness by slow 
cooling and that sudden quenching or cooling 
by air would lower its Brinell figure and lead 
to the formation of surface cracks. 

Turning to the reclamation of worn parts 
by the metal spraying process, he suggested 
that the porosity of the coating might not 
always be beneficial, and in those instances 
where a metal-sprayed coating was applied 
for corrosion resistance as well as to resist 
wear, it would be interesting to know how it 
would compete against an electro-deposited 
coating of the same thickness and material. 

Commenting on the properties of electro- 
deposited metals, it might be said that 
ordinarily chromium possessed almost no 
ductility, so that in thick coatings, for 
instance, 0-Olin. thick, electro-deposits were 
brittle, and chipped and flaked if subjected 
to impact. On the other hand, much thinner 
coatings, for example, 0-00002in. thick, had 
been found to be comparatively ductile, and 
chromium nickel-plated sheet would with- 
stand considerable drawing and forming. In 
view of the fact that there was an apparent 
increase in ductility with decrease in thick- 
ness of coatings, the suggestion had been 
made that chromium coatings, approximately 
0-002in. thick, applied over electro-deposited 
nickel or directly over steel would be of value 
in the building up of worn roller paths. If 
there were any conclusive findings on that 
problem it would be useful to have them. 

In that part of Mr. Hothersall’s paper 
dealing with the effect of electro-deposited 
coatings on the mechanical properties of 
steel, it was mentioned that stressed electro- 
deposits reduced the fatigue strength of the 
parent metal. A question which suggested 
itself was whether or not a sprayed metal 
coating was of material advantage over an 
electro-deposited coating in preventing a 
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reduction of fatigue strength, particularly on| bubbles. The frothy surface provided an 
parts already below plan size. Further, in|excellent bond for metal spraying, It was 
connection with the stress developed in| quite the latest technique, but it was intended 
electro-deposited nickel coatings, it seemed} only for certain special purposes, to provide 
logical to assume that softer deposits might | for work which was too hard or not readily 
be less stressed than the harder deposits. In|machinable by reason of shape or otherwise. 
view of that, therefore, and at the same time} Another American tool, the rotary shaft 
bearing in mind that nickel rapidly work- | repairing tool, used a technique in which only 
hardened, was not it more advantageous to|round-bottom grooves were employed. They 
electro-deposit working ‘parts with soft| were small grooves, about 0-025in. wide and 
nickel instead of hard nickel ¢ 0:025in. deep, the thickness varying from 

Mr. Edward P. Paxman said that, in|0-025in. for cast iron to 0:0l5in. for other 
general, he would say that it was not practic-|metals, Those ridges were pushed over by a 
able to build up worn crankshafts by welding | tool similar to a five-bladed outter with the 
unless subsequent heat treatment was/| five blades rigidly held together, and when 
possible. But if it was a question of reclaim-|one acted as a knurl the others tended. to 
ing a shaft in which the machining had been|roughen the surface, and they pushed over 
carried too far, but at a stage which would| the tops of those ridges to produce a suitable 
permit of subsequent heat treatment, welding| surface giving very great strength; the 
was practicable. They had recently tried the | metal itself would fail first. Angular steel 
effect on diesel engine crankshafts of building | grit. blasting was suitable for small work, 
up worn crank pins by spraying, and it|though he would recommend an optimum 
seemed that considerable development ’ of | pressure of 90 Ib., and was the cheapest and 
technique was necessary to ensure a satis-| easiest method, but unless sharp, clean grit 
factory and lasting pin. The preparation of | was used and there was very scrupulous 
the pin in the first place must be under] inspection it ought to be confined to work 
careful control, and he thought that therejother than building up for engineering 
was evidence that the processes which had | requirements, and he did not like it at all. 
been developed in America were ahead of| He thought that Mr. Ballard made a 
those in this country. The Americans used| mistake, when pointing out the differences 


a fuse-bonding process, where an electrode| between American design and practice and | specimens. 


was pressed against the material to be|those in this country, in emphasising that 


that it could be applied to interrupted 
surfaces—shafts with keyways, and so on, 
and on, pin shafts, and very successfully to 
bores, whether the bores were continuous op 
with interrupted keyways in them. If there 
was a small error in any part, which was only 
a few thousandths of an inch out, one could 
put the deposit of nickel or chromium or what. 
ever it might be straight on to the surface 
without possibly weakening the article and. 
at all events, without doing any predeposi. 
tion machining to it, and then do the 
machining. It did not matter if the deposit 
was so small that one could not set the job 
up sufficiently to ensure that one would stil] 
have some deposit left ; in other words, if the 
surface ultimately presented was 4 mixture 
of the deposit and the parent metal it did 
not matter, because the bonding was so good 
that there were no feathery edges on it. 
Some years ago he had wanted to deter. 
mine the efficacy of nickel deposit in resisting 
corrosion and fatigue. The National Physical 
Laboratory tested for him specimens of 
commercial mild steel, some in the original 
state and others which had a deposit about 
0-005in. thick of nickel. 
in a rotating beam fatigue machine with a 
fine spray of 3 per cent. common salt solution 
which was injected on the test portions of the 
The results showed that the 
untreated mild steel samples under test had 


sprayed at a low voltage, and they got a first | the American aim was speed. That was not|an endurance limit of +7-3 tons per square 


coating which was subsequently sprayed.|so. It was true that they used larger wires 


inch, whereas the nickel specimens had an 


The result of that was to put up the shear|than the only English gun manufacturers,|endurance of +12-2 tons per square inch. 


strength of the bond between two and three | but they also used smaller wires. They had 
times. He would be most interested to have | that range of wires not only for convenience, 


In other words, the endurance limit was 
increased by some 67 per cent., which indi- 


the author’s views on that, and to know|but because when building up on large-| cated that there was a very material advan- 
whether there would be any advantage in| diameter work they took the view that the| tage in resistance to corrosion fatigue. 


endeavouring to apply that technique. wire should be increased as far as possible 


Mr. T. H. Turner remarked, in relation 


Dr. E. C. ‘Rolleson said there was a very proportionately ; much better deposits were|to railway work, that among his records 


he had a number of cases where an 


They were tested - 


big demand at the moment for the —e of | obtainable by using a large wire. 
en 


high-speed cutting tools which had 

chipped or damaged by unskilled or “ green ” 
labour. Those cases could be classified into 
two main groups. In one, the tool was 
broken, but not the cutting edge, necessitating 
merely the joining of the two parts, and for 
that a hard surfacing electrode should not be 
used. A mild steel or stainless steel type of 
material should be used to join the two parts. 


was necessary when discussing the deposition 
of hard-facing weld metal on to shafts in 
particular, which were subjected to fatigue. 
The very abrupt change of hardness between 
the deposit and the base metal could, he 
said, form a stress-raiser equally as dangerous 
as a notch, and for that reason the technique 
should be carefully gone into to make sure 


Mr. H. Martin felt that a word of caution 


enterprising engineer had welded a tyre or 
an axle and a fatigue fracture had come 
about some years afterwards. Fatigue 
cracks following the welding of high-carbon 
steel were certainly to be dreaded. In the 
welding of rails electric welding gave a 
tremendous amount of trouble, That might 
have been expected, but he was speaking of a 
dozen years or so ago, when they were trying 


On the other hand, for making the cutting|that everything was done to avoid sudden |to find out what would happen. He had the 
edges of a broken or chipped tool there was| changes of hardness. “He also thought that|most gruesome record of cracks with all 
usually considerable difficulty and trouble|it was of some importance to confirm what |types of electrodes at various current 
with cracking of the high-speed steel, even| others had said about the heat treatment of | densities in trying to build up rails. The 


when it was preheated up to 400 deg. Cent. 


steel shafts after welding. Many of the} position was wholly different, however, with 


In that case his main recommendations were | shafts which came in for repair were supplied | oxy-acetylene welding, and he thought that 
these. First, one should preheat up to|in the heat-treated condition, to get the best | it was fair to say that every company in this 
450 deg. Cent., which would make the trouble | results from the material, and welding would| country and many abroad were building up 


less severe, though it would not cure it. 


naturally destroy the effects of that heat| points, crossings, and switches regularly and 


Secondly, one should’ use a smaller quantity | treatment. It was imperative, therefore, that | were having no trouble, and, what was more, 
of weld metal, spaced out intermittently to|those good qualities should be replaced by| were building them up time and again, and 


disperse the heat as far as possible. subsequent heat treatment. 


He had been|as many as eight or nine times. 


Tt was a 


Mr. J. Barrington Stiles remarked that in| VeTy concerned when he read the suggestion | mistake to try to build up a tip tin.; it was 


his introduction of his paper Mr. Ballard 
seemed to convey the impression, no doubt 
unintentionally, that he meant to cut out 


in the paper that austenitic chrome-nickel | better to keep building up about’ fin, The 
weld metal might be used for the replace- | Iron and Steel Corrosion Committee, through 
ment of damage done by corrosion or erosion] Dr, U. R. Evans, of Cambridge, had carried 


press fits and that class of work entirely from in boilers. He was not suggesting that it was}out many tests in marine and industrial 


the metal spraying process. 
ever, a great deal of good work was being 
done to build up ball-race housings and shafts 


In fact, how-|not possible to do so with safety, but he| atmospheres which had proved the value of 
thought that a considerable amount of | metal spraying as a corrosion preventative in 
thought and investigation should be devoted | competition with paints of all kinds time 


to take ball-races in quite unlubricated posi-|to the job first, particularly in those cases | and again. 


tions. Another speaker had referred to|Wwhere there was any degree of alkalinity in 
troubles in that connection, probably when 
doing internal building-up work for the 
housings when the contraction forces were 
working against him; but, although he 
could not go into it that evening, there was a 


set up between the deposit and the 

metal, and those who had had experience 
with locomotive boilers would know that the 
copper fire-box and steel shell could set up 


perfectly good technique for dealing with|4n electro-couple and galvanic action would taiptiidennhehy 20,000 


The authors of the papers made brief 


the water, as electro-couples could ene be | replies to the discussion. 





= 





L.P.T.B. Roap Services.—Replanning of 
stopping places on 1586 miles 


that. The fuse-bond process mentioned by result. He would anticipate that any alloy of busi tacdlebbris, toad teats roaies hea resentiy been 


Mr. Paxman was a comparatively recent ; 1 & 
development, a development of the metallic} alkali would have similar results. 


arc process applied to roughening the surface 





containing nickel in a water rich in lime or| undertaken by the London Passenger Transport 
Board. Its object is to ensure a uniform scheme of 


re ‘ +, | Stopping places in all districts. Where several routes 
Dr, R. E. Wilson said that one claim M06 dh Chad pouh; they aire being divided! m 


by using’ a special alloy which produced a} which could be made for electro-deposition | two or more poate, if space allows, 0 that congestion 
foam, rather like the frozen froth of soap|as compared with other processes was | of pavements may be reduced, 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





HYDROGEN IN BOILERS 


Siz,—I have read with interest the account 
by Engineer Vice-Admiral Sir George Preece 
and his experience with hydrogen from boilers. 

Your correspondent, Mr. E. B. Parker, seems 
to have some doubt as to the possibility of this 
gas being generated in @ boiler or, at any rate, 
in sufficient quantity to cause ignition when 
prought over with the steam and exhausted 
from the condenser by the air pump. 

In his letter Mr. Parker seems ‘to have in 
mind the working of land boilers, which present 
a very different picture to marine boilers work- 
ing under sea-going conditions, as sea water, 
getting into the boiler with the feed, offers a 
problem which the engineer at sea is always 
being confronted with and with which the engi- 
neer in charge of land boilers is troubled very 
little or not at all. 

There are definitely ways and means by which 
hydrogen can be generated in the boilers of a 
ship; for instance, the acidity of the boiler 
water due to the presence of sea water, and all 
acids contain this gas. The salts of sea water, 
especially the magnesic chloride, cause the 
water to act chemically on the exposed metallic 
surfaces. To arrest this corrosion zinc balls, 
or electrogens, are suspended in the boilers 
by iron baskets and by wire connected to them 
from such places as the furnaces and combustion 
chambers, so in this way the heating surfaces 
and internal shell of the boiler are made the 
negative electrode of a galvanic couple and by 
thus preventing any part from becoming positive 
corrosion is rendered impossible, whilst the 
hydrogen evolved from the negative surface 
(besides being the best preservative of iron) 
causes the scale to fall off before it can do any 
harm, Here, then, is one way in which hydrogen 
is generated inside the boilers, but it must be 
mentioned that the electrical current set up 
with the resultant liberation of hydrogen will 
only take place while the boiler water is of suffi- 
cient density to form a galvanic couple between 
the zine and boiler shell. 

Another method to prevent the formation of 
scale is on the same principle as stated above, 
except that it does not rely on the acidity of 
the boiler water before coming into operation. 
A dynamo is used to generate a low voltage, the 
negative wire of which is connected to the boiler 
shell and the positive wire to a soft iron bar 
(electrode) suspended between the tubes, but 
not in contact with them, When the dynamo 
is in operation an electrical circuit is set up 
through the electrode—positive element—and 
the boiler heating surfaces—negative element. 
The current so set up is of such intensity that 
hydrogen is set free underneath the scale and 
the scale, being impervious to the hydrogen, 
blisters off, leaving the heating surfaces clean, 
and, of course, allowing the fuel to. do its. full 
work, so again we see that hydrogen is generated 
by this means to a very considerable extent and 
is brought over with the steam through the 
engines and into the condenser, to be exhausted 
by the air pump into the atmosphere of the 
engine-room. 

It seems highly probable that the boilers of 
the ship to which Sir George Preece refers were 
fitted with a system of this sort. 

The ignition of the hydrogen by the sparking 
of the brushes of the fan motor is quite possible, 
even though the fan was running in such a way 
as to draw air down the vent, for it would 
depend on which way the vent was facing up on 


a tendency to form a vacuum in the vent shaft 
would result, and the hot air of the engine-room 
would be drawn up with any hydrogen that was 
in the close vicinity of the vent, in spite of the 
effort of the fan to draw air downwards. Of the 
two opposing forces, the greater would prevail. 
The engine-room artificer who observed from 
the engine-room platform what he thought to 
be the fan motor sparking, shows at once that 
the fan was not directly inside the vent shaft, 

but at the mouth of it # otherwise he could not 
possibly see—from his position on the platform 
any sparking of the brushes, and at that 
distance the burning of the hydrogen with a 
pale blue flame outside the commutator cage 
could easily be mistaken for the blue sparks or 
flashes from the brushes through the not always 
good lighting of the engine-room. How the 
explosion took place is perhaps a matter of 
opinion, and the vent no doubt had a consider- 
able amount of influence over it, for we know 
the circumstances under which hydrogen will 
burn quietly or explode when a flame is brought 
in contact with it. 

I do not think Sir George Preece intended that 
the incident in the engine-room should be in 
any way of a leg-pull or just a tale of the sea for 
the consumption of landlubbers. In engine- 
rooms on ships strange things do happen which 
call for investigation, and in the modern ship’s 
engine-room the gradual outcome of numerous 
observations made by marine engineers of 
experience, and the majority of the improve- 
ments are due, not to the theorist who stays at 
home, but to the man who is brought imme- 
diately into contact with the practical element 
of the profession. R. J. Linetzy. 

Beekenham, Kent, 

November 13th, 





INVENTION OR RESEARCH ? 


S1zr,—About a decade ago the members of 
the Institution of Mechanical Engineers decided 
to try and find out how their industry could 
obtain the use of invention, and in this respect 
the circumstances then were very similar to 
those which affect this country as a whole 
to-day, In presenting his analysis of the posi- 
tion, Dr. Hatfield made the following statement, 
which presumably can be accepted, for it was 
not even discussed, let alone criticised :— 


‘The principal inventions upon which modern 
industrial development is founded were all made 
independently of scientific research. They 
were also made in the teeth of opposition by 
the trades and crafts'which they affected.” 

Another authority, Admiral Fiske, LL.D., 
U.S.N., says :-— 

“These facts show that the work of the 
inventor is very different from that of the engi- 
neer, and the inventor and the engineer are very 
different people, though an inventor and an 
engineer sometimes live under the same skin. 
Only a small proportion of the engineers have 
made original inventions.” 

To a large extent the inventor may be com- 
pared to the composer of music, and the 
designer to the conductor of an orchestra. 
Engineering invention is work which calls for a 
special type of ability, training, and experience. 
The training should be both. practical and 
theoretical, as in engineering; but at present 
both branches of this training have to be self- 
taught, generally a very slow process. There is 
an elementary though very useful form of 





deck, for if facing away from a stiff head wind, 


invention, ifhagination controlled by knowledge 


and reason, which is easily learned, but this 
cannot be-called real invention. 

The followmg statements about research 
have been made by recognised authorities :— 


‘It is commonly supposed that modern 
technical invention is the child of scientific 
research, but that is certainly not the case ”’ 
(H. 8. Hatfield, Ph.D.). 

* Whilst investigation and experimentation 
can hardly fail to secure data, they may secure 
nothing else, and usually do ”’ (Fiske). 

** Research then consists in weighing matter, 
measuring volumes, velocities, and so forth, 
which accompany the particular occurrence, 
and attempting to deduce a law”’ (Sir Dugald 
Clerk). 

What Sir Dugald Clerk has said should surely 
carry weight with British engineers ; his address 
on the subject to the Royal Society of Arts 
(1917) is a magnificent piece of work. 

There is no doubt that it is desirable that 
data should be collected and formuls# produced 
in the way that research does, and that much 
more should be done ; but it would probably be 
much cheaper in the long run, and undoubtedly 
far more productive, to have “‘ existing ’’ know- 
ledge applied in a practical manner. That is the 
work of the inventor. ; 

In order to be able to produce the goods which 
will sell abroad, and so enable each and every 
one of us to maintain his desired standard of 
living, the Parliamentary and Scientific Com- 
mittee, Sir William Larke’s Committee of the 
F.B.I., and Sir Harold Hartley (“Are You 
Research Minded ?”’), &c., are urging the manu- 
facturers, the universities, and the Government 
to spend more and large sums on research. In 
view of the statements above, and many more 
like them, by authorities, is it not pertinent to 
suggest to these people that before their schemes 
can be considered with the necessary amount of 
seriousness and interest, it will be necessary for 
them to show how their proposed methods can 
be trusted to produce the desired new inven- 
tions and then bring them into use? By re-read- 
ing the letter of “‘ One of the P.B.I. ” (December, 
1942) it will be found that the methods which 
these people are pleading should be used do not 
even show how the new ideas which have been 
produced and worked out by competent men 
can be considered. 

Symineton Macponarp. 

Edinburgh, 2, November 10th. 
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L.N.E.R. Locomotive 
Conversion 


To extend the range of operation of the 
2-8-2 express passenger locomotives working 
in the Scottish area of the L.N.E.R., one of the 


valve gear for operating valves on the inside 
cylinder. The new inside motion plate, which 
has thus been made necessary, and which also 
forms the main front end support for the boiler, 
is of welded construction, thereby eliminating 
the need for the provision of any new cast steel 
frame stays. 








The main drive has been divided between the 





having a throw of 4}in., is fitted on to the crank 
axle. The exhaust passage from the outside 
cylinders is taken outside the main frames to the 
inside cylinder casting, making a single blast 
pipe base in the smoke-box to take a double 
blast pipe and chimney similar to that fitteq 
to the other 2-8-2 engines in service in Scotland, 
To straighten out the steam pipes, the boiler 






















LOCOMOTIVE AS ORIGINALLY 


engines, ‘‘ No. 2005,” originally built in 1936, 
has been reconstructed as a 4-6-2 “ Pacific ” 
type locomotive, thereby reducing the rigid 
wheel base from 19ft. 6in. to 13ft., and so giving 
much more freedom on the curves that abound 
on the L.N.E.R. Scottish lines. The new bogie, 
which takes the place of the existing pony 
truck and leading coupled wheels, has the horns, 
stays, and central control arrangements, all of 
welded construction. The bogie is of the side 
support pattern, taking the weight of the main 
frame through spherical surfaces on to bronze 
slippers. The centre line of these slippers is in 
direct line with the main bogie frame. The side 
control of the bogie is by means of helical 
springs, which give an initial control load of 
2 tons, the maximum translation of the bogie 
being 4in. on either side of the engine centre 
line. The original engine already incorporated 
a spliced front end portion to the main frame, 
and the renewal of this front end only was 
necessary. The frame from immediately behind 
the original leading coupled wheels backward 
has been retained unaltered. 

Although as many as possible of the original 
parts, including the outside coupling and con- 
necting-rods and the outside motion details, 
have been used again, the conversion has 
included the elimination of the 2-1 lever gear 





leading and second pair of coupled wheels. 
The outside cylinders drive on the second pair 
of coupled wheels and the inside cylinder on 


Locomotive ““No. 2005 ” 














-As originally} As rebuilt 
built as as 
Lad 2-8-2 ” ee 4-6-2 ” 
type t 
(Class ‘‘P2”’). (Class “A2”). 
Cylinders— 
- Sipe arpertggdiocoinget: 3 3 
Diameter and stroke, 
inches ... ... ... «| 21 by 26 20 by 26 
Boiler pressure, Ib. per sq. 
ine gee eee ee aed 220 225 
Heating surface— 
Fire-box, sq. feet ... ... 237 237 
Tubes, sq. feet... 7 1,354-2 1,211-57 
Flues, sq. feet ... 1,122-8 1,004-5 
Total evaporative, sq.feet; 2,714 2,453-07 
Superheater, sq. feet . 776-5 679-67 
Total, sq. feet ... 3,490-5 3,132-74 
Tractive power, lb. 43,452 40,318 
Adhesive factor ... 4-06 3-67 











the leading pair of coupled wheels. The 
standard form of built-up crank axle, on which 
extensions to the webs form balanced weights, 





BUILT AND AS CONVERTED 


barrel was shortened somewhat and the length 
between the tube plates is now 17ft. 

In comparison with the engine as originally 
built, the general proportions are as shown in 
the table. 

The converted engine is at present doing good 
work in the Scottish area and her five sisters 
will eventually be similarly converted to the 
4-6-2 wheel arrangement. 
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Utilisation of Waste Heat from 


Industrial Operations* 
By W. H. DICKINSON, Eng. D. 


Prior to the sixteenth or seventeenth 
centuries it does not seem to have occurred to 
anyone that waste or surplus heat, sensible or 
potential, from furnaces or ovens employed in 
industrial operations could be utilised, orelse that 
it was even worth while to do so. Indeed, the 
scale of such operations, except perhaps in the 
case of a blast-furnace, was then so small that 
the idea, if mooted, must have fallen on sterile 
soil. Wood fuel was in use up till then, and 
there was no particular shortage, except near 














and the substitution of a separate Walschaerts 


has been retained, and the new excentric, 


* Newcomen Society, October 13th. Abstract, 
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cities, to suggest the importance of economy ; 
the use of mineral fuel was still in its infancy. 
Whether any person did entertain the fecund 
ite dpe. to the dates given ahove we do not 


eMany methods whereby waste heat can be 
utilised, saved, or stored, or whereby heat may 
be conserved and thus the waste of it lessened, 
have suggested themselves from time to time, 
and the following classification of these methods 
has been adopted as fairly covering the whole 
field :— 

(1) The simplest method, the one that was 
earliest exploited, and the one that has had a 
very wide application, is that of using the 
sensible heat, not only in furnace gases before 
discharging them into the atmosphere, but 
also that in the masonry in which the 

operation is carried out ; this we shall term 
the convection method. 

(2) There is then in chronological order the 
uso of waste heat to warm a secondary gas 
or fluid that acts as a means of transfer of 
heat from one point to another ; this we shall 
call the transfer method. 

(3) A very important method is that by 
which heat is alternately stored and given 
back to the furnace; this is known as the 
regenerator method. 

(4) Analogous to the is the 
method of storing the heat of steam to damp 
out fluctuations in demand; this is known 
as the thermal storage or steam accumulator 
system. 

(5) There is yet the method whereby heat 
units in waste gases still unconsumed are 
fired ; this we shall call the burning method. 

(6) Lastly, there is the case of the heat of 
hot bodies being distributed evenly between 
them—the soaking method. 


Combinations of these methods, siecle 
of (3) and (5), have been made with much 
success. 

There are other sources of waste heat that 
may be mentioned, only to be dismissed as 
being outside the scope of this paper. One is 
the heat of the interior of the earth, coming to 
the surface in the shape of hot springs and 
utilised domestically or industrially as hot water. 
Many examples could be given, but one will 
serve, ¢.e., the “‘ bore ’’ at Winton, Queensland, 
Australia: “ A white column shot up a dozen 
feet, hissing and boiling. As the water fell it 
was trapped into a system of pipes . . . before 
being pumped to Winton (where it is laid on to 
the houses in the town). The overflow filled 
the gutter which steamed. Alongside squatted 
a row of swagmen, cooking eggs, stewing meat, 
boiling tea.”+ Another source of heat is marsh 
gas or methane, generated in the modern 
anzrobic method of sewage disposal, collected, 
and either burnt in boilers for steam raising 
or compressed and used as fuel in motor vehicles 
— striking example of a self-supporting cycle 
of operations. 

(1) Convection Method.—The first practical 
exemplification of this method that we have 
come across was in the evaporation of salt 
solutions. In the preparation of copperas 
(sulphate of iron used in dyeing and in ink 
making), the liquor that seeped out of iron 
pyrites, oxidising slowly by long exposure to the 
weather in open heaps, was evaporated in 
shallow leaden . The waste heat from the 
pans was used to heat to the boiling point the 
solution before charging it into the Se sag. 
pan. The process is thus described’ 

‘ Account of the Way of Making English Green 
Copperas,”’ communicated to the Royal Society 
by Daniel Colwall :— 


“« The fewel for boyling is New Castle Coals. 
... But now of late by the ingenuous con- 
trivance of Sir Nicolas Crisp, the work is 
much facilitated for at his Work at Debtford, 
they boy! off three Boylers of ordinary Liquor 
in one Week—which is done, first by order- 
ing the Furnace so, as that the heat is con- 
veyed to all parts of the bottom and sides of 
the Furnace. Then whereas they were wont 
to pump cold Liquor into the Boyler to supply 
the waste in Boyling, whereby the Boyler 
was checked sometimes ten hours; Sir 
Nicolas hath now a vessel of Lead, which he 
calls a Heater, placed at the end of the 








Boyler, and a little higher, supported by 

Barrs of Iron as before, and fill’d with Liquor, 

which by a conveyance of heat from the 

Furnance is kept near boyling hot: and so 

continually supplys the waste of the Boyler 

without hindring the boyling.” 

The inventor, or possible entrepreneur, Sir 
Nicholas Crisp, Bart., was a well-known 
Royalist. As he died in 1666, the date of his 
invention must have been some years prior to 
that; it was not patented. This mode of 
evaporation was extensively adopted for 
common salt and may even have been in use 
prior to Crisp’s invention, but if so, we have 
not confirmed it. 

This idea of using waste heat in the evapora- 
tion of liquids has been served up continually 
ever since, and, with variations, has been the 
subject-matter of many patents. No consider- 
able development has taken place, and, indeed, 
there does not appear to be scope for such. 

New possibilities commenced with the intro- 
duction by Newcomen of the atmospheric 
engine in 1712. It consumed large quantities 
of fuel, and consequently it was rarely to be 
found outside colliery districts, where coal was 
cheap, yet almost everyone who observed the 
engine at work must have been struck by the 
rush of almost boiling water from the eduction 
pipe into the hot well, and someone must have 
sought some way of saving at least a part of the 
heat. As early as 1725 water from the hot well, 
as well.as hot water running over from the top 
of the piston, was used to feed the boiler, but 
whose idea it was we do not know ; perhaps it 
was due to Henry Beighton. Watt, in his con- 
densing engine, retained the practice of feeding 
the boiler with water coming from the hot well, 
and this has continued to the present day. 

When Trevithick introduced his high-pressure 
engine in 1802 he was immediately conscious 
of the fact that, in dispensing with the con- 
denser he was losing the heat previously con- 
served thereby, and sought to remedy this 
defect as early as 1803 by abstracting some of 
the heat from his exhaust steam. This he 
effected by surrounding part of the exhaust 
pipe by another pipe concentrically and passing 
the boiler feed water contraflowwise through the 
annular space. This has proved to be a fecund 
invention.*® 

Usually superior efficiency is attained by sub- 
dividing the exhaust, e.g., by leading it through 
and over tubes—U-s coiled helically, 
indented, or corrugated, of each of which 
examples. are to be found, as also combined 
with means for keeping the surfaces clean, 
since a subsidiary pt of these heaters is to 
keep back the mud in the feed water that other- 
wise would reach the boiler and result in 
incrustation on the shell. In all these heaters 
the principle of contraflow will be found. 

As the boiler pressures and temperatures 
increased, the loss of heat in the waste gases 
became more noticeable, and this has led to a 
succession of inventions of feed-water heaters 
(so-called ‘‘ economisers ”’), steam superheaters, 
and air preheaters. The economiser that is 
perhaps best known and whose merits have 
enabled it to persist to the present day is that 

originall patented by Edward Green (1799- 
1865) in 1845 prs 10th, No. 10,986), and 
subsequently improved by him and — 
This apparatus, built into an enlarged part o 
the flue from the boiler to the chimney, so net 
it can, if desired, be by-passed by suitable 
doors or dampers, consists of a number of 
sections or stacks of vertical pipes forced into 
top and bottom headers, provided at the top 
with covers for cleaning and at the bottom with 
blow-off cocks for the removal of mud deposited 
from the feed water. The sections are in 
parallel and the feed water is pumped through 
them. The soot that would otherwise stick to 
the outside of the pipes, and eventually act as a 
perfect non-conductor of heat, is removed by 
embracing scrapers, caused to work continu- 
ously but slowly, up and down. These scrapers 
are in sections balanced by chains over pulleys 
and actuated by worm .gear, reversed by a 
tappet-moved, + i ak wheel clutch, over- 
set by a rolling weight. It is this effective 
method of cleaning off the soot that has been 
the secret of the success of the apparatus.‘ A 
great amount of attention has been ‘devoted 





to its improvement. In the first half-century 
of existence of the tus, it was supplied 
by Messrs. Green to over 150,000 boilers, equal 
to 30,000,000 I.H.P. 

Besides their use for feed heating, waste 
gases from boilers can be used for superheating 
the steam evolved. In the case of tank boilers 
the apparatus consists of U tubes dependent in 
the flue at the point where the gases leave the 
boiler. In the water-tube boiler the super- 
heater consists of tubes situated immediately 
beyond the combustion chamber. It does not 
therefore fall strictly within our purview, as the 
heat it utilises is not waste. This, again, applies 
to air preheaters in series with feed-water 
heaters. 

A saving of sensible heat, although of minor 
amount, can be effected by tapping the heat of 
the masonry of the furnace in which industrial 
operations are carried on. This can be done 
by warming the air for combustion by leading 
it through flues or in the masonry 
setting before admitting it to the fire. This 
idea has occurred to many minds. The first 
application seems to have been to steam boiler 
settings for the prevention of black smoke. 
About 1810 John Wakefield of Manchester 

air from the ashpit by passing it 
through flues and delivering it at or beyond the 
firebridge to complete combustion. A saving 
of 20 per cent. in fuel was claimed for this 
plan (cf. Patent Specification 1820, June 6th, 
No. 4472).5 The plan has been tried repeatedly, 
but difficulties in cleaning out the flues and 
unintelligent ion by the low-paid 
labour which in the past has been considered all 
that was necessary for tending boilers, has. 
militated against success. 

The idea has been pushed in other directions. 
It is recorded that in 1836 at Rive de Gier, 
département de la Loire, France, the air supply- 
ing a beehive coke oven was heated by passing 
through flues in the brickwork. In the oven of 
the same type patented by John Robert 
Breckon* and Robert Dixon (1858, March 29th, 
No. 659, and: 1859, December 12th, No. 2814) 
waste heat was passed through flues below the 
sole of the oven. This oven was much used in 
County Durham in the decade 1860-70, and 
many firms adopted it.’ 

In the modern retort oven where radiation 
losses would otherwise be excessive, owing to 
the speed of operation, extensive use is made of 
the method of preheating the air for combus- 
tion, not only by circulation round the base of 
the retort, but also through the vertical side 
walls constituting the retort itself. An advan- 
tage of this is that more of the oven gases can 
be spared for steam raising, &c., than otherwise, 
resulting in a better overall thermal balance 
sheet. 

(2) Transfer Method.—An escape of heat 
that must have early suggested utilisation is 
that from reverberatory or other furnaces used 
in metallurgical operations. An early practical 
exemplification of this saving was made in 
1762 by Sampson Swaine, an ironmaster of 
Neath Abbey, South Wales, but then residing 
at Carn Brea, Cornwall, who took out a patent 
(May 21st, 1762, No. 774) for using the heat 
from such furnaces for raising steam. In his 
specification he says :— 


“The furnace is either simple or divided 
into two, three or more parts, so that tin, 
copper or other ores, metals, or menerals, in 
their several states may be smelted and 
refined at the same time, without mixing, 
and at the same fire, or any other operation 
performed for which a large fire should be 
wanted. The boiler of the fire engine sur- 
rounds the furnace in such manner that the 
water contained therein will have the 
furnice in the middle of it, and receive heat 
from its top, bottom, and part of its sides 
and ends and also from the flew of the 
chimney. If more heat should be wanting, 
another furnice may be placed under the 
boiler.” 


The description is not so clear as we should 
have liked, or as it would have been if a draw- 
had been enrolled. Fortunately, however, 
Gabriel Jars (1732-69), the French metal- 
lurgist, during his travels in this country, 
1765-66, saw and described one of Swaine’s 
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plants at work at Wheal Chance, near Cam- 
borne. There was® a similar plant at Wheal 
Kitty. This is what Jars saw (translation) :-— 


** Tn an emplacement excavated below the 
level of the ground, 22ft. to 24ft. long and 
14ft. to 15ft. wide, and underneath the boiler, 

* which has the same dimensions, are con- 
structed two reverberatory furnaces, in one 
of which the mineral is roasted and in the 
other is smelted; above these there is a 
third [furnace] of the whole length of the 
said boiler, the arch of which is made of 
bricks of a single thickness. But since the 
bottom of the boiler does not form the same 
curve as the said arch, there is necessarily a 
void between them. In the angles of the 
furnaces there are small boilers which by 
their correspondence that they have with the 
large one constitutes a single one only; 
independent of these three furnaces there is 
another smaller one, placed at one of the 
angles, but outside the boiler, which three 
tubes of sheet iron, about lft. in diameter, 
traverse the whole length; each of these 
tubes receives the gases and the flame which 
proceed from each furnace of cast iron, and 
which transmit it to three chimneys placed 
at the other extremity. As to those gases 
which come from the roasting furnaces, they 
are conducted the length of one side of the 
boiler which forms four different fires; a 
fifth which heats the other side is to be 
counted.” 


Jars says that the construction had made 
much noise in England, and, in his opinion, 
more than it deserved. He admits that the 
intention was good, but that Swaine’s arrange- 
ment was bad, and showed that the latter did 
not understand metallurgy ! On the one hand, 
a steam engine requires a steady head of steam, 
while, on the other, the requirements of a 
furnace fluctuate. Again, the furnaces could 
not be repaired without stopping the boiler, 
and vice versé. Jars makes one favourable and 
acute comment :— 


‘* What I find best in this construction are 
the tubes which pass through the water in 
the boiler.” 


Indeed, this is one of the earliest, if not the 
earliest, instance of employment of an internal 
boiler fire tube. Swaine thought a good deal of 
his idea, and in-1775 applied to Parliament for 
an extension of his patent, but without success. 

Here, perhaps, may be mentioned a proposal 
that could be classified as ‘‘ convection” and 
that is to take the steam obtained in evaporat- 
ing a solution and utilise it, e.g., in a steam 
engine. ‘The first proposal of this kind that 
we have traced is that of John Stewart in 1767 
to take the steam evolved in the evaporation of 
cane sugar juice for use to drive the steam 
engine.* No practical implementation of this 
idea seems to have resulted then or since. The 
solids inevitably carried over with the steam 
must have precluded its success. 


REFERENCES 
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Soursn AMERICAN IRon, STEEL, AND Leap.—It is 
reported that Peru is to have an iron and steel 
industry with an annual production capacity of 
some 100,000 metric tons of finished iron and steel 
products. It is estimated that plant construction 
will take two or three years. Lead-mining opera- 


tions are being encouraged in Southern Bo! ivia, 
particularly in the Sud Chichas Province. The Tito 
Hoyo mine has been re-established after being idle 









accepted with reserve. Aluminium is the jp 
same class as titanium, and it is doubtful if 
statements that weld metal has been troated 
with this element, in order to secure its deposi. 
tion in the fully deoxidised condition, have any 
real factual basis. Apart therefore from the 
possible effect on the ultimate quality of the 
weld metal of any of the deoxidising elements 
the useful alloying elements available for pro. 
ducing alloy steel deposits by the metallic are 
process are restricted, in practice, to nickel) 
cobalt, copper, chromium, tungsten, molyb. 
denum, and columbium (tantalum is very 
similar in effect, but less widely available and 
less used). Vanadium may also be used, but is 
more often substituted by molybdenum. 

There is thus no technical difficulty in dupli- 
cating most chemical compositions used in 
modern steel, except as regards high residual 
percentages of the more powerful deoxidisers 
and except also the uncertainty as to whether 
the weld metal is fully killed steel. The main 
limitation arises in the behaviour of the stcel 
as @ result of the rapid cooling, inseparahle 
from metallic arc po aay Weld metal con- 
taining hardening alloys, together with much 
above 0-15 per cent. carbon, hardens so inten- 
sively on cooling that, under the high and 
suddenly applied stresses inevitable with such 
a form of heating, it is almost impossible to 
avoid cracking of the weld metal, or the junc- 
tion of the weld metal and parent metal, except 
in deposits of small volume. This condition is 
only partially mitigated by preheating and post. 
heating of the mt metal, and this often calls 
for a degree of handling of the work concerned 
which it is desired to avoid. 

Special-Purpose Electrodes.—In view of the 
greater suitability of the metallic are process 
for the deposition of relatively large masses, 
these factors have led to the development of a 
large range of commercial electrodes intended 
to provide weld metal of varying degrees of 
hardness for any required service. The number 
of these special-purpose electrodes is very large, 
and they are extensively advertised under a 
variety of trade names. It is to be deplored 
that information as to their chemical composi- 
tion and other characteristics is almost entirely 
lacking in the trade literature, and little appears 
to have been published elsewhere. They may 
be roughly classified into the following two 
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BUILDING-UP AND HARD SURFACING BY 
WELDING 


By Witt1am ANDREWS, B.Met.f 

Range of Operations——The building-up or 
surfacing operations in which welding is 
employed may be considered as serving three 
main ends :— 


(a) Repair or reduction of abrasion in all 
its various forms. 
(o) Repair or reduction of corrosion of all 
types. 
(c) Reclamation of faulty material arising 
from poor workmanship or other reasons. 


The simplest material to deal with, of course, 
is ordinary carbon steel, which, as far as bulk 
is concerned, still forms the greatest single 
item in engineering fabrication. The contrast 
between the character of the two welding pro- 
cesses here becomes -evident. Where it is 
required to build up, on & heavy base, a large 
mass of metal, of which the chemical com- 
position is not of ount importance, 
metallic arc welding is most suitable. If it is 
necessary that the weld metal should have as 
nearly as possible the same composition and 
mse to heat treatment as the parent metal, 
the oxy-acetylene process has the advantage. 
Effect of Arc Conditions.—The foregoing rough 
division of functions arises from the fact that 
control of weld metal composition, in the 
metallic arc process, is to some extent uncertain. 
The degree of superheat to which the weld metal 
is subjected depends principally upon the gauge 
of the core wire, and the thickness of the flux 
coating of the electrode used, and is largely 
outside the control of the welding operator. In 
order to understand the effect of are conditions 
on the weld metal, some discussion of the process 
is desirable. 
The temperature of the arc is so high that 
reactions between the various constituents take 
place with great rapidity. Whatever the type 
of flux coating used on an electrode, the presence 
of the atmosphere ensures that conditions tend 
to be oxidising (it is also known, of course, that 
reactions with nitrogen are favoured, but 
oxygen is the more active influence). 


Metals Available for Arc Welding.—The| divisions :-— 
behaviour of the elements most commonly used 3 : 
in steel making, when applied in metallic are (1) Weld deposits of approximately 200- 
welding fluxes, is ently variable. Nickel,| 600 Brinell hardness value. 
copper, cobalt, moly um, and ti are (2) Special deposits of an indeterminate but 


higher degree of hardness, 


The of reinforcement by welding, 
therefore, as far as a large section of the com- 
mereial application of the process is concerned, 
consists of depositing weld metal of relatively 
simple composition but capable of a wide varia- 
tion in actual hardness, which depends partly 
on the carbon and alloy contents of the weld 
metal, partly on the conditions of deposition 
(size of electrode, mass of parent metal, &c.) 


under most conditions practically completely 
recovered in the deposit. Chromium, man- 
ganese, columbium, and tantalum are partially 
oxidised into the welding slag, to a degree 
depending upon the acidity or otherwise of the 
flux. About 70 to 90 per cent. recovery in the 
weld metal is obtained in these cases. Loss of 
carbon in the arc, whether originally present 
in the core wire or in the flux coating in some 
form, is very variable, and is greater the larger 
the diameter of the electrode used ; but it is and lv on the modification of com ition, 
practicable to obtain weld deposits of high indused “A interfusion with the sina ete. 
carbon content if required. Of the remaining | T+ is thus essential that the particular type of 


elements generally used in ferrous alloys, 
vanadium is only occasionally used in signi- 
ficant quantities, but appears to be easily 
recoverable, though no data are available as to 
the percentage loss in slag. Titanium, uranium, 
and zirconium oxidise with such rapidity at 
arc temperatures that it proves impracticable, 
with present-day electrodes, to obtain weld 
deposits containing significant percentages of 
any of these elements. 

It is frequently claimed with respect to silicon 
that certain electrode fluxes are fully reducing 
in character, and that chemical analysis shows 
the presence of silicon in solid solution in the 
weld metal. While this may be the case, it 
should be remembered that, by most of the 
usual analytical methods, the silica from the 
non-metallic impurities is as part of 
the silicon content, and, until this is clearly 
aecounted for, analytically, and the consequent 
“killed ” condition of the weld metal clearly 
demonstrated, such statements should be 
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electrode to be used should be considered in 
relation to all these factors and to the ultimate 
service which the repair of reinforcement is 
required to withstand. 

Quite obviously, a large variety of electrodes 
is justifiable, and probably essential, especially 
when the diverse parent metals which may be 
encountered are taken into account. The 
relatively simple make-up of this class of elec- 
trode suggests, however, that information as 
to the chemical composition of its weld metal, 
together with accurate data on the degree of 
hardening to be expected under controlled 
conditions on parent metal or various com- 
positions, is an essential requirement to the 
standardisation of this branch of welding which, 
it is hoped, will be undertaken as a future item 
of research. 

This first class of electrode includes both 
pearlitic and martensitic alloys, the limitations 
in the various types being controlled by the 
experience of the manufacturer or user as 
required by the particular work in hand. The 
second class of electrode, giving deposits of 





very high hardness and special properties, is 
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puma areata 
mainly directed to the deposition of weld metal 
paving the properties of cutting tools and 
,imilar materials, and considerable success has 
peen obtained in this direction. 

The satisfactory use of such compositions, 
in which @ rather wider range of alloys may be 
used than in class (1), depends upon the deposi- 
tion of comparatively small pads or buttons of 
weld metal in such a manner that the weld is 
kept molten sufficiently long for the high alloy 
gontent of the flux coating to be evenly dis- 
persed through the weld metal. Another 
governing factor is porosity—arising mainly 
from the partial oxidation of the extra carbon 
which this type of weld metal necessarily 
contains—which requires that the weld metal 
shall be molten long enough to allow time for 
the gas content to boil out. Instructions for 
the operation of this class of electrode usually 
describe the method of welding as being a 
puddling action, which perhaps is self-explana- 
tory. It is usually claimed that, by correct 
welding procedure, a sound weld it, of 
satisfactory final hardness, can be obtained, 
requiring only final grinding. Howat,f in a 
valuable paper on the use of one of this class of 
electrode for depositing cutting edges on tools, 
shows that greatly superior results are obtained 
if heat treatment is properly carried out after 
the weld has been made, and that it is really 
wasteful to attempt to combine deposition and 
hardening, if full value is to be obtained from 
the expensive alloys used. 

Oxy-Acetylene Welding.—The oxy-acetylene 
process overlaps the metallic arc process to 
some extent in all these applications, and 
competes favourably with it in certain cases. 
The great value of the process, as far as steel is 
concerned, lies in the facility with which the 
higher-alloy steels of the nickel, nickel-chro- 
miun-molybdenum, and similar types may be 
reinforced with material of the same composi- 
tion where it is desirable that, by heat treat 
ment after welding, the structure of weld and 
the heat-affected zone shall be equal to that 
of the unwelded material. This requirement is 
of frequent occurrence in work where the mass 
of the parent metal is small, as in the reclama- 
tion of worn parts in internal combustion 
engines, gears, camshafts, connecting-rods, &c., 
and oxy-acetylene welding finds a very wide 
field in this direction. The process does not 
normally compete with arc welding as a means 
of fabricating cutting tools by direct deposition, 
particularly those of the high-speed class. 

Welding of Non-Ferrous Metals.—Less has 
been done in the direction of applying welding 
to non-ferrous metals than to steels ; but some 
interesting examples of the flexibility of the 
process may be cited. Aluminium castings, for 
example, are frequently repaired by both gas 
and are processes, and in both cases the adapt- 
ability of the 5 per cent. silicon alloy as weld 
metal is surprisingly widespread. It is now 
quite common to use metallic arc electrodes, 
having a core wire of this composition, for 
welding alloys as different as ‘‘ L 5 ” (12-5—-14-5 
per cent. zinc) and “‘L 33” (10 per cent. 
silicon). 

Of the copper-base alloys, both bronze and 
brass are frequently reclaimed by welding. 
With the oxy-acetylene welding process zinc- 
bearing alloys, such as brass, are readily handled 
by maintaining an oxidising flame which pre- 
vents zinc volatilisation by the formation of a 
skin of zine oxide over the molten metal. It is 
impracticable, however, to use zinc-bearing 
alloys as core wires in metallic arc electrodes. 
The operatién of the metallic are process on 
brasses, with its attendant advantages where 
heavy masses of metal are to be dealt with, is 
made practicable by the fact that, with a bronze 
electrode having the correct make-up, a satis- 
factory junction can be made between the tin- 
bearing weld metal and the zinc-bearing parent 
metal. This fact is made use of in the building- 
up of cavitation erosion in ship propeller blades. 

Welding of Special Alloye.—In conclusion, it 
is interesting to refer to the special alloys which 
rely upon the hard carbides, borides, &c., of 
the heavier metals for their unique properties. 








t Howat, D. D., 1942, South Wales Inst. Eng., paper 
presented at ting on September 10th, “‘ The Applica- 
tion of Weld Deposited Cutting Edges on Tools” (not 
published), 








Here, to date, the oxy-acetylene process holds 
the lead, as its special properties would lead 
one to expect. With the castable alloys, such 
as Stellite, metallic arc welding is perfectly 
practicable, and has been developed to the 
point where commercial electrodes are now 
available. 

Extreme hardness, demanding the applica- 
tion of the maximum quantity of the hard 
compound, as in the case of oil well drills, for 
example, has not yet proved to be attainable 
by the metallic arc process, and the flexibility 
of the acetylene process allows the control of 
the application of these very refractory materials 
to a much more fusible parent metal, in a 
manner to which the direct metallic arc is much 
less suited. 

Considerable progress is now being made, 
however, with the development of the tubular 
welding rod, consisting of a metal tube rolled 
from strip and acting as a container for carbide 
and boride hard metal particles, as a metallic 
arc electrode. 


THE METAL-SPRAYING PROCESS 
By W. E. Batxarp, A.I. Mech. E.§ 


(a) Is Mera Sprayrine A SurrasteE Metruop 
oF RECLAMATION ? 


The deposit of metal obtained by spraying 
has a peculiar structure. Each particle, as it 
reaches the surface to be treated, flattens out, 
and the final deposit is therefore a conglomerate 
of small bodies which resembles the result 
of piling large numbers of saucers indiscrimi- 
nately together, with all but a few lying hori- 
zontally. The edges of the particles are irregular 
and it is the interlinking of these irregularities 
which binds the units together in the mass. 
This structure can, of course, be modified by 
subsequent treatment, but that will largely 
militate against the advantages of the method, 
and is therefore not usual. The piled structure 
must be taken into account in practice, and it 
will be seen that in such a conglomerate, the 
strength will differ slightly when considered in 
relation to the applied force, but in any event 
it will not be high. Untreated deposits obtained 
by spraying are not in themselves strong enough 
to add strength to a reclaimed part, and there- 
fore in specifying metal spraying the engineer 
has to satisfy himself thatthe worn part is in 
itself strong enough for further duty. If this 
is not so some Other method must be used. 

It will be seen, moreover, that the structure 
of sprayed metal will cause it to be very weak 
if the thickness is reduced to too great an extent. 
The finishing coating should be at least 0-015in. 
thick. This may necessitate the further reduc- 
tion in size of the part to be treated, and there- 
fore the strength of the part must be con- 
sidered, not as it is when taken from service, 
but when it is ready to receive the deposit. 

The bearing surface of a shaft represents the 
ideal job for reclamation by spraying, and it is 
of no importance whether the working speed is 
low or high. During the short time which 
elapses while each layer of the coating is built 
up, @ certain amount of contraction occurs, and 
this serves to tighten the metal on to the shaft. 
If the surface to be built up is flat, this con- 
traction still operates, and unless precautions 
are taken, it will tend to loosen the deposit at 
the edges. When building-up an internal bore 
the contraction tends to draw the deposit 
away from the shell, so a special technique is 
required. The process of spraying need not 
cause any large increase of temperature ; loss 
of temper of the part is therefore avoided, and 
the areas of weakness which usually surround 
welds do not exist. Owing to the nature of the 
structure, the deposit is not usually regarded 
as ideal under conditions of impact, and it is 
not possible to build new splines on shafts. 
Generally, if both the bearing surfaces of a 
shaft and of the bearings are worn, it is prefer- 
able to build up the shaft and to leave the 
internal diameter of the bearing oversize, rather 
than to build up both the bearing and the shaft. 

Returning to the simile of the pile of saucers, 
it can be visualised that however closely the 
units lie together, there will be spaces between 
some of them, and that these spaces will be in 
part interconnected. This is true also of sprayed 
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metal, especially in deposits of metals, such as 
steel, with high melting point. Measurements of 
porosity have been made by many investi- 
gators (Rollason, 1937), but published results 
may often be misleading, because the porosity 
depends on the closeness of the piling, and this 
is, in turn, dependent on actual spraying con~+ 
ditions. Nevertheless, some porosity is always 
present in sprayed coatings of metals of high 
melting point. Shaw (1937) shows that this 
porosity allows the deposit to become impreg- 
nated with oil, and also produces a surface 
containing minute pores which exude oil in 
service. This results in a perfect retention of 
the oil film on lubricated surfaces, and reduces 
wear to @ minimum. Under partially lubricated 
conditions the advantage is more marked, as 
breakdown of the oil film is long delayed. 


(6) How Must tHe Work BE PREPARED FOR 
SPRAYING ? 


There is always a temptation on viewing a 
worn part to consider only the more obvious 
portions of the damage and gauge all the work 
to be done from this inspection, but in the case 
of a shaft the worn portion may be reduced 
by, say, 0-040in. on the diameter at the point 
of maximum wear, the diameter gradually 
increasing on either side of this point until the 
unworn portion is reached. If this be so, the 
shaft must be turned or ground 0-030in. under 
the original diameter throughout the whole 
length of the part to be reclaimed. If this is 
not done, the deposit thickness will decrease 
until it amounts to only a few thousandths of 
an inch. A weakness must develop in such 
circumstances, and will result in the breaking 
away of flakes. 

If the reduction is made some way along a 
shaft, it is sometimes advisable to undercut 
slightly the vertical face at the limits. This 
procedure is quite sound, as it allows the 
sprayed metal to be dovetailed into the base ; 
but if this method is used, it is necessary first 
to fill the undercut by direct spraying. If 
this is not done and the spraying is allowed to 
follow the normal layer-on-layer principle along 
the length of the repair, the undercut is likely 
to collect the very fine metal dust generated 
from the first passes. This dust may subse- 
quently be covered with metal, and in service 
such a metallic crust will break away. Although 
it has been suggested (Reid, 1941) that this is 
due to excessive carburisation of the metal at 
this point, the trouble is found to be entirely 
mechanical, 

Having prepared the part for deposition as 
far as size is concerned, the next point is a 
consideration of the surface for receiving the 
sprayed metal. There ic no “line-up ’’ between 
sprayed deposits and the base metal, and 
adherence can only be obtained by the,applica- 
tion of the particles in the spray to a suitably 
roughened surface, the surface itself also being 
free from grease. The right surface is usually 
obtained by shot-blasting with angular steel 
grit. The pressure of the blast and the size 
of the abrasive to some extent depend on the 
hardness of the surface to be treated, air pres- 
sures of 30 lb. to 60 1b. per square inch being 
normal, whilst the grit should pass a sieve 
having from fifteen to thirty meshes per inch. 

Another method of surface preparation in 
common use to-day has the advantage that 
it can be carried out in a machine shop with- 
out additional plant. It consists merely in 
toughening the surface by means of a screw 
thread of from twenty to thirty threads per 
inch and about 0-03in. deep. The thread is 
cut as roughly as possible, so that the apex 
of each thread is torn. 


(c) WHat Metuop or SPRAYING AND WHICH 
Metat SHOULD BE USED ? 


All reclamation work using such metals as 
steel and nickel is achieved with the gas-fed 
pistol, using the metal in wire form. Tools 
using electric heat, generated as an arc, are 
often described in the technical Press, but as 
yet there seems to be no indication that the gas 
pistol is likely to have serious competition, 
because it is easily controlled and gives a 
uniform deposit of known properties. More- 
over, it produces these deposits with reasonable 
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speed and economy. The wire piston has 


four feeds :— 
(1) The metallic wire. 
(2) A combustible gas under pressure. 
(3) Oxygen from cylinders. 
(4) The compressed air blast. 

Tt is obvious that some alteration of the type 
of coating produced may result from a variation 
in the feed of the air or the gases, or in the rate 
of presentation of the metallic wire. To these 
variables may be added at least two others, 
namely, the distance of the tool from the job 
and the movement of the tool in relation to the 
surface of the work. A fair amount of technical 
work has been done in Germany (Thormann, 
1933) on the relations of these variables and 
their effects on the coatings and has been 
followed by certain investigations in this 
country (Ballard and Harris, 1936). Briefly, 
it has been found that increasing nozzle 
distance increases porosity and oxygen con- 
tent, and a large consumption of the gases 
increases oxidation. Although, for a skilled 
operator working in laboratory conditions, it is 
easy to alter the type of coating to suit the job, 
it would be too much to expect fhe ordinary 
operator to do this, and in these circumstances 
makers of metal-spraying tools as a rule design 
their equipment to strike a general satisfactory 
value, and each tool will give a good average 
performance if used as recommended by the 
suppliers. 

There is, however, a very sharp difference 
between English and American practice in this 
direction. The average English metal-spraying 
pistol is designed to use wire 1} mm. or 2 mm. 
in diameter, and with steel to give a deposit 
of about 5 lb. per hour. The average American 
pistol always uses wire upwards of 2 mm. in 
diameter, and deposition rate is at least twice 
that suggested by English practice. It is 
therefore desirable to examine this difference 
critically. It has been proved that thére 
appears to be an optimum point at which the 
amount of oxygen in the coating and the amount 
of porosity imparted are in “ equilibrium.” If 
conditions are varied to give a different coating, 
the percentage porosity may diminish as 
oxygen content increases, and vice versdé, but 
this point of balance will be slightly different 
for coatings of a coarse texture from that for 
coatings of a fine texture. 

English practice has aimed at producing 
coatings with the finest possible texture at the 
greatest possible speed, and at designing tools 
which will, in the hands of an ordinary operator, 
give a coating with a mean value of oxygen 
content and porosity. It has been found that 
this can only be achieved with a medium rate 
of deposition. American practice has developed 
along rather different lines in that endeavours 
have been made to produce metal-spraying 
pistols which will deposit a maximum amount 
of metal in the smallest interval of time. To 
do this it is necessary to add more heat to the 
melting flame, which can only be done by 
increasing the volume of the flame and the 
amount of gas fed to it. To accommodate the 
volume of the flame it is necessary to open 
out the annular ports carrying the propellant 
blast of compressed air which surrounds the 
flame, and as a result the angle of the pistol 
nozzle becomes less sharp. To get a fine spray 
under these conditions it is found better to 
use more air at slightly higher pressure. 

Unfortunately, it has not been found possible 
to produce, by the high-speed pistol, the type of 
structure aimed at in England. In this country 
it is felt that it is better to err on the side of 
slow deposition and to get a technically balanced 
coating, and it will be of interest to note 
whether, in process of time, any commercial 
failures will be ascribed to too high a rate of 
deposition. 


(d) Wuat FrnisH 1s NECESSARY ? 


The normal finish of metal as sprayed is matt. 
With a pistol correctly adjusted the matt 
surface has a rather satin-like appearance, and 
should not be definitely rough. Nevertheless, 
it would be impossible, when building up by 
metal spraying, to ensure that the final surface, 
as sprayed, would be within reasonable limits 


therefore usual to build up the sprayed coating 
so that it is a few thousandths of an inch greater 
than the desired dimension, and then to reduce 
to size, usually by grinding. If high-carbon 
steel has been used as a deposit and the spray 
has been at all chilled, it will be too hard to be 
treated by any type of cutting tool. The 
grinding of metal-sprayed coatings does not 
really call for any special comment, except that 
the most satisfactory stone appears to be 
medium bauxite with a vitreous bond, using 
suds as lubricant. The speed should be 5500ft. 
per minute, and the pressure on the stone should 
not be great. 

It is often suggested that the sprayed deposit 
should be case-hardened or heat-treated in 
some way. Such treatment is unnecessary, 
and may lead to serious failures. It has been 
proved (Rollason, 1937) that at the temperature 
at which recrystallisation of the metal can take 
place, the normal expansion of metals with 
increasing temperature gives place to a rapid 
contraction in the case of the sprayed metal. 
For instance, sprayed copper commences to 
contract rapidly at 600 deg. Cent. (1112 deg. 
Fah.), because the reorientation of the crystals 
tends to fill the porosities in the deposit, with 
a subsequent decrease in volume. This is 
disastrous if the coating completely encircles 
a shaft, as fracture must obviously occur. 
Therefore, if very hard deposits are necessary, 
high-carbon steel should be sprayed and the 
surface kept chilled. Chromium wire is not 
available, so chromium coatings cannot be 
deposited by wire spraying. 

(To be continued) 








Pressure Die-Casting Machine 





THE machine illustrated herewith has been 
designed by Die Casting Machine Tools, Ltd., 
122, Green Lanes, London, N.13, with the object 
of placing at the disposal of manufacturers a 
complete die-casting unit, whereby components 
in zine, tin, or lead-base alloys can be produced 
economically, even although the quantity 

















PRESSURE DIE- CASTING MACHINE 


required is small. The machine has a high 
speed, of working—500 to 700 “‘ shots” per 
hour—and can, it is claimed, be operated by 
unskilled labour after only a few hours of 
instruction. The parts produced by it require 
no subsequent machining except tapping, and 
a general tolerance of plus or minus two- 
thousandths of an inch can be maintained on 
their dimensions. 

The caster consists of a pot unit and a die 
unit mounted together on a cast frame and 


heat-resisting iron and having a goose-neck cag, 
integrally with it; a plunger operating in 4 
honed bore at the end of the goose-neck; 4 
hood aligned over the bore; and a system of 
levers for operating the plunger. The plunger 
is mounted collinearly with a shank workj 
within a bore in the hood and connected to the 
plunger handle by a release pin. Links connect 
the handle to a bracket on top of the pot 
casting and to a return spring. A nozzle of 
mted design is fitted to the goose-neck, 
It is so constructed that the solidified portion 
of the metal in the nozzle is withdrawn on the 
“sprue” of the casting, thereby avoiding the 
freezing of the nozzle. The melting pot is 








Dic UNIT 


heated by an atmospheric burner using town’s 
gas at a rate of about 120 cubic feet per hour. 
The pot is lagged with silicon wool. 

The die unit consists of two steel die plates, 
one of which is fixed against the nozzle while 
the other can slide on a pair of rods extending 
from the fixed plate to a block mounted on the 
base of the machine. The moving die is operated 
by means of toggle links coupled to a lever 
handle. The fixed die plate is water cooled to 
protect it from the heat transmitted from the 
pot. Ejector pins are arranged in the die. Op 
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ARRANGEMENT OF DIE- CASTING MACHINE 


the opening stroke of the toggle links these 
pins eject the casting from the die and cause it 
to be delivered on to a chute on the side of the 
base frame. 

The required shapes can be cut either in the 
die plates themselves or in steel pads fitted to 
them. If desired, automatic or hand-operated 
side cores can be fitted to work in conjunction 
with the die plates. The pot has a capacity of 
70 lb. of zinc. The castings produced on the 
machine may have a weight up to 5 oz. each. 





G.W.R. “ Specrats.”’—Since the beginning of the 
war 55,000 special trdins have been run by the 








of tolerance in regard to dimensions. It is 


base. The pot unit comprises a melting pot of 


Great Western Railway for Government personnel 
and stores. Ks 
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The prices quoted herein relate to bulk quantities. 


Iron and Steel in the United States 


In the United States production of iron 
and steel is being maintained practically at capa- 
city. Recently the steel output was said to be 
averaging in all districts 100-8 per cent. of the 
estimated capacity, the weekly output being placed 
at 1,756,900 ingot tons, This compared with a 
steel production of 1,748,000 tons a month ago. A 
record for any thirty-day month is claimed the 
Republic Steel Company, with a production of 
723,980 ingot tons in September. The company 
also claims @ record output in the same month of 
115,000 tons at its Cleveland strip mill. This mill 
was visited by British steel resentatives 
shortly before the war, before it had adapted 
to rolling ship plates. At Pittsburgh the steel 
works operations are reported to be near 103 per 
cent. of capacity, whilst at Chicago a rate of 99-5 
per cent. is claimed, at Buffalo 90-5 per cent., and 
Cleveland 96 per cent. The volume of new busi- 
ness reaching the works is maintained at a high 
figure. The sheet and plate mills in several instances 
are already fully booked until mid-summer of next 
year. The shipments of finished materials into 
warehouse under the Controlled Material Plan are 
moving at a satisfactory rate. Two steamers for 
ore shipment have been completed and commis- 
sioned. It is intended to operate them during the 
fourth quarter to help in building stocks of ore to 
earry the pig iron industry through the fiirst 
quarter of next year without diminishing output. 
The ore situation has improved somewhat, but 
there is room for further improvement. bar 
duction of pig iron is at capacity. At Pittsburg 
only one forande is reputed @ be idle for repairs 
and forty-five to be in operation. new 
furnaces in this district are approaching comple- 
tion. In the Youngstown district the full number 
of twenty-six furnaces is operating at capacity. 
The Republic Steel Company has almost com- 
pleted a new furnace at Cleveland. 


The Pig Iron Market 

Although there has been an undoubted 
improvement in the position of refined and low and 
medium-phosphorus iron, and consumers are obtain- 
ing more adequate supplies, the production has not 
been increased to the extent expected. The imports 
of ore from North Africa have been moderate, and 
a considerably larger quantity could be used. The 
position of hematite has not been affected to any 
considerable degree, and the production, although 
larger than it was a few weeks ago, is still below 
consumers’ requirements, and the Control has to 
exercise great care in the distribution. Careful 
economy has to be practised in the use of this pig 
iron, and licences are only issued in cases in which 
no other description of pig iron will serve for the 
purposes required. The demand for hematite iron 
has not declined to the extent noticeable in the 
ease of some other descriptions of pig iron, and the 
whole of the production passes rapidly into con- 
sumption. The engineering foundries are taking 
up good quantities of low and medium-phosphorus 
pig iron, as well as those foundries producing special 
castings. The effects of the war are to be seen in 
most departments of the iron and steel industry, 
and one of the most noticeable changes that have 
occurred has been the practical cessation of the 
manufacture of foundry pig iron on the North-East 
Coast. Consumers there are being supplied by 
Midland blast-furnaces, and are receiving all the 
iron they require, whilst the official maximum price 
they have to pay includes all rail charges, so that 
they are not suffering any financial disadvantages. 
High-phosphorus pig iron is in ample ly, and 
consumers of this grade are able to obtain liberal 
supplies. The light castings industry is operating at 
well below capacity, although it is handling a 
bigger volume of business than for some time. 
Probably it is the largest user of high-phosphorus 
pig iron, but the demand is not sufficient to absorb 
the whole output. Recently some of the light 
foundries have benefited to some extent from the 
seasonal trade in heating appliances. The raw 
material position of the pig iron industry is good, 
and supplies of native iron ore and coke are plenti- 


ful. Stocks of coke are substantial. 
Scotland and the North 
Although there have been some difficulties 
owing to ti rt troubles, the production of iron 


and steel at the Scottish works has been maintained 
at @ high level. It is not surprising that some 
troubles have arisen on the railways, as ever since 
the war began the rolling stock has been subjected 
to extreme wear and tear, and the work thrown on 
the railway repair shops has been of an arduous 
nature. The difficulties arising from occasional 








Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


Export quotations are f.o.b. steamer. 


insufficiency of wagons, due to necessary overhauls, 
has been quickly dealt with and overcome. Fears 
that these troubles might react adversely upon 
production have proved groundless, and the activity 
of the works has been fully maintained. The pres- 
sure for delivery so far during the current delivery 
period has been as heavy as at any time this 
year, and the works have been stretched to the 
utmost to maintain a steady and regular flow of 
deliveries. The production of plates has been 
increased somewhat recently, but, even so, the 
demand is sufficient to take care of the whole output 
in this country, and there have been times when it 
seemed as though the huge requirements of the 
shipyards would outpace the productive capacity 
of the mills. The demand for structural steel is 
on @ heavy scale and the producing works have a 
big volume of orders in hand. Medium and light 
angles and tees are chiefly in est, and there is 
a comparatively moderate demand for the heavier 
joists and sections. The re-rolling industry in 
Scotland has been operating at by ed for some 
time, and is heavily committed for deliveries during 
period. For new business the majority 
of works are only able to promise delivery in 
Period I of next year. supplies of billets, 
blooms, and sheet bars are reaching the works, 
and many of the re-rollers have been able to build 
up useful stocks. There is an active demand for 
sheets, but most of the works are committed for 
some months ahead, and are reluctant to accept 
new orders. The shipyards are taking big quan- 
tities of sheets whilst Service demands are also on 
a heavy scale. Marine engineers and power plant 
producers are fully employed, and are taking up 
big quantities of steel. Lancashire consumers of 
iron and steel are heavily committed, and are 
absorbing large tonnages. The demand for bars, 
large and small, has strengthened somewhat during 
the past week or two, and small bars in particular 
have been in request. The engineering industry 
also is a big consumer of large-diameter bars, and 
some of the producing works have indicated 
recently somewhat extended delivery dates. The 
volume of business in reinforced concrete bars has 
declined during recent weeks, but there is still a 
fairly active t. Busy conditions rule at the 
steelworks on the North-West Coast, and great 
efforts have to be made to maintain deliveries. 
Production, however, has been maintained at a 
high rate, and is likely to remain so, since the raw 
materials position is satisfactory. 


The North-East Coast and Yorkshire 


In spite of some changes in production 
which have taken place during the past few weeks, 
as a result of readjustments of the Government’s 
war production programme, the output of the steel 
works on the North-East Coast on an ingot basis is 
as | as at any time this year. There seems 
little prospect of any relief to the producing works 
during the remainder of the year from the insistent 
pressure for delivery, and there is no doubt that the 
demand for steel materials will be just as heavy in 
the first period of 1944. The output of semis is 
on @ heavy scale, and deliveries to the re-rolling 
works are maintained with regularity. At the same 
time the re-rollers are making good use of defectives 
and crops and other material which can be used for 
their purpose. There has been no slackening in the 
strong request for plates of all descriptions. This 
has been the principal characteristic of the demand 
for steel for many months, and so far as can be seen 
is likely to continue for the duration of the war. 
The sheet makers are contributing considerable 
assistance to meet this demand by producing large 
quantities of light plates from their mills. There is 
an important volume of business ing in sections, 
although the demand is confined largely to the 
lighter descriptions. There has been no noticeable 
improvement, however, in the demand for heavier 
joists and sections, and most of the works producing 
these descriptions would be glad to receive more 
orders. The engineering industry is responsible for 
a heavy request for steel , and there is a tendency 
for the delivery dates for some of the larger steel 
bars to lengthen. The re-rolling works also are 
carrying heavy orders for small steel bars and strip, 
but there is only a moderate demand for reinforc- 
ing bars. Colliery requirements are heavy, although 
many of the collieries have already covered their 
allocations for the present delivery period. There 
is, however, @ persistent call for roofing bars, props, 
arches, and rails. Conditions in the Yorkshire 
steel industry have remained practically unchanged 
for the past six months. There is a steady call for 
basic steel, and the plants producing this i 
are working to capacity. Fortunately, there is no 


the current 


shortage of raw materials. There is an active busi- | by 


ness passing in acid carbon steel and the works 





order books are sufficiently heavy to keep them 
busy for the remainder of the year. Recently 
there has been an increased demand for the more 

ive descriptions of alloy steel, although the 
activity in this section is not so great as last year. 


The Midlands and South Wales 


The general position of the iron and steel 
industry in the Midlands has not altered for some 
time. The principal development in the situation 
has been the slackening in demand which com- 
menced some weeks ago in the volume of new busi- 
ness. This is due partly to changes in the Govern- 
ment war production programme, which have 
resulted in the requirements of certain descriptions 
of steel becoming less urgent, while, at the same 
time, increasing the strength of the demand for 
others. Mainly, however, the apparently easier 
conditions are due to the iron and steel works 
having booked up their production for the remainder 
of this year and well into the first period of 1944. 
Attention now is largely turned upon the new allo- 
cations which will be issued at the end of December, 
and there is little doubt that the pressure of demand 
which will make itself felt then will be as strong as 
in the last period of the current year. The pro- 
duction of plates, heavy as it is, is barely sufficient 
to meet the intensive yf bach) The plate mills are 
congested with specifications for plates of all 
descriptions, but the principal consumers are the 

i although wagon builders, locomotive 
builders, and engineers employed upon armaments 
work are big users. The structural steel position is 
gradually strengthening. There is still only a 
moderate business passing in heavy joists and con- 
sumers have little difficulty in covering their require- 
ments. A heavy demand persists, however, for 
light structural sections and small bars, and the 
re-rolling works are operating at capacity, prin- 
cipally on urgent business. Most of the re-rollers 
have programmes which extend well mto next year. 
Consumers are obtaining good supplies of semis, 
principally of British manufacture, and with- 
drawals from stocks of imported material are 
comparatively light. The iron and steel industry 
in South Wales is fully employed. A satisfactory 
feature of the position is the big production of 
semis, and considerable quantities are passing from 
Wales to other parts of the country. Business in 
structural material is active, although the demand 
is principally for the lighter sections. A consider- 
able volume of business is offering to the sheet 
mills, but few of them are in a position to give 
delivery before the early part of next year, and this 
is having a restrictive effect upon the amount 
actually placed. The tinplate industry is quiet, 
largely as a result of the regulations which have 
been imposed upon the industry. 


Iron and Steel Scrap 


The demand for scrap in most districts is 
active, and it is still principally for the better 
grades of heavy scrap. The lighter descriptions of 
scrap are meeting with a stronger request than for 
some time, but, even so, the demand leaves some- 
thing to be desired. Heavy steel scrap and basic 
steel scrap are readily taken up when parcels 
become available. The demand for the latter has 
become stronger of late, as consumers have been 
drawing upon their stocks and are anxious to 
replenish them. Little demolition scrap has been 
available for some time, as most of it has been dis- 
tributed to consumers, and few parcels of fresh 
material are coming forward. There is a good 
volume of business in heavy turnings, and bundled 
steel scrap and co shearings are meeti 
with a more satisfactory demand than of late. A 
plentiful supply of mild steel turnings is arising, 
and there does not seem much difficulty in disposing 
of the good heavy and chipped grades, but the other 
sorts are not readily taken up. An active business 
is passing in mixed wrought iron and steel scrap for 
basic steel furnaces, and substantial quantities of 


showing more interest in this material. 

to be accumulating at some consuming 
works. Cast iron borings are meeting with a steady 
demand. Generally speaking, supplies of cast iron 
scrap are not plentiful, and there is a noticeable 
scarcity of machinery metal. There have been a 
fair number of offers of mixed descriptions of cast 
iron scrap which are being taken on s lines. 
There is a heavy production of cast iron borings 
and the blast-furnaces have been taking up satis- 
factory deliveries for some time. Cast iron scrap 
in large pieces and furnace sizes is actively sought 
consumers, who do not find it easy to cover their 

ts. 


full requiremen 
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Notes and 





Air and Water 


H.M. Cruiser “ Gampra.”—H.M.S. “‘ Gambia,” 
a “Crown Colonies” class cruiser, has been lent 
to the Royal New Zealand Navy. For the present 
she will be under the operational control of the 
Admiralty. 

Tae Ar Liver Yorx.—The latest British 
36-seater air liner, the York, has recently com- 
pleted the return trip of her maiden flight to 
England from Montreal in 10h. 25 min.—an average 
speed of 213 m.p.h. 

U.S. Destroyer “ Breatry.”—A United States 
Navy Department communique reports that the 
destroyer “‘ Beatty ” has been sunk in the Mediter- 
ranean. The “ Beatty” was a “ Bristol” class 
destroyer of 1700 tons displacement. 


Trmmper FoR Arrcorart.—The Indian Forest 
Research Institute has been investigating the likeli- 
hood of India providing timber for aircraft. The 
Indian Forest Leaflet No. 29 deals with the selection 
and field testing of aircraft quality spruce and fir, 
before the extraction of timber. Carefully selected 
Himalayan spruce, for example, seems to possess 
generally better bending and compression qualities 
than the Sitka spruce, but does not stand shock so 
well as the latter. It has been found in most cases 
that if a specimen passes the brittleness test, it 
invariably passes all the remaining tests. The 
brittleness test therefore is the acid test, and should 
be performed in the field. The leafiet illustrates a 
suitable machine for carrying out this test, which is 
easily portable, and can be fitted up anywhere. The 
observations can accurately be read directly from 
a dial. 


Miscellanea 


CanaDIan Gypsum.—It is estimated that the 
production of gypsum in Canada during 1942 
amounted to 566,166 short tons, as compared with 
1,593,406 short tons. produced in 1941. The drop 
in tonnage, it is explained, was caused chiefly by 
heavy demands made on shipping on the Atlantic 
coast. 

WHOLESALE Pricgs or FuEt Om,—We have been 
asked by the Petroleum Board to publish the follow- 
ing official list of wholesale prices of burning and 
vaporising oil. Wholesale prices per gallon :— 
Pool burning oil: England and Wales and South 
mainland of Scotland (a) Is., (b) Is. O0?d.; pool 
vaporising oil: England and Wales and South 
mainland of Scotland (a) 1s. 0}d., (b) 1s. 1d.; pool 
burning oil: North mainland of Scotland (a) Is. 1d., 
(b) 1s. 13d.; pool vaporising oil: North mainland 
of Scotland (a) 1s. 1}d., (6) 1s. 2d.; pool burning oil : 
Northern Ireland (a) Is. Ojd., (6) Is. 1}d.; pool 
vaporising oil: Northern Ireland (a) Is. 1d., 
(6) 1s. 13d. (a) In bulk through hose in minimum 
200-gallon lots. (6) In bulk ex road tank wagon in 
minimum 20-gallon lots. 

New Heriom Prant.—In recognition of the 
co-operation of the Navajo Indians of Northern New 
Mexico and Arizona, the new helium extraction plant 
being built by the United States Bureau of Mines 
on the Navajo Reservation in New Mexico has been 
named the Navajo Helium Plant. The Bureau of 
Mines is the sole agency entrusted with the pro- 
duction of helium for Government use, and it has 
authority to sell the gas for medical, scientific, and 
commercial use, to acquire gas lands, drill wells, 
construct pipe lines, and earry on other necessary 
operations. The Bureau’s helium plants are now 
producing approximately twenty-five times as much 
of the gas as in pre-war days. The Bureau is meet- 
ing the requirements of the Armed Forces for anti- 
submarine “ blimps,’’ barrage balloons, meteoro- 
logical balloons, and other uses. In addition, con- 
siderable quantities of helium are employed for 
medical purposes, in diving and caisson work, and 
in welding magnesium aeroplane parts. 

Kenya as 4 Source or Mrnerats.—The war is 
providing Kenya with opportunities for developing 
some of its mineral resources. A company has been 
formed to begin the more intensive development. of 
the mica deposits in the Sultan Hamud area. Mica 
deposits are found in this region, both in the Masai 
and Machakos districts. It is anticipated that the 
cutting and grading of mica for the market will be 
undertaken. At Tsavo, about, 130 miles from 
Mombasa, a concession has been given to another 
concern to investigate the possibilities of a a 

d it of graphite. If this turns out to be o 
pape: lo for the crucible industry, it might 
come into competition with Ceylon and Mada- 
gascar, which have been the principal producers of 
this grade of graphite. -A new asbestos area in 


Memoranda 


West Suk is to be worked at a pilot plant now being 
erected at the workshops of Kavirondo Gold Mines, 
Ltd., which have ceased operating on the production 
of gold and turned over its workshop facilities to 
other wartime production. 

EconoMy IN THE USE oF LUBRICATING AND 
InpusTRiaL Orts.—The Ministry of Fuel and Power 
has received many replies to the appeal that each 
factory should make one member of its staff 
responsible for economy and efficiency in the use of 
lubricating oils. It is clear that managements are 
endeavouring to economise in the use of this pro- 
duct, which has to be brought in tankers across the 
Atlantic, and which is vital for the offensive action 
of the Fighting Services. The task now is to 
intensify and sustain these efforts. It is hoped that 
every factory will now have appointed an officer, 
who, backed by the goodwill and determination of 
all concerned, will be able to reduce still further 
the lubricating oil consumption of his plant. The 
officer, the Ministry says, should inaugurate a plan 
of lubrication which will result in substantial 
economies without any diminution in lubricating or 
mechanical efficiency. A bulletin, the first of a 
series, giving general advice on how this object can 
be achieved, has been published by the Ministry. 
Details of savings which can be made with various 
types of lubricants will be given in later bulletins. 
The national drive for economy is being made with 
the co-operation of the lubricating oil pool and the 
distributors of lubricants and cutting oils. Assist- 
ance in formulating the plan of lubrication best 
suited to any icular works can be obtained on 
request from the works oil supplier. 


Personal and Business! 

Sm Gzorce Tomson has been appointed 
Scientific Adviser to the Air Ministry. 

Captain G. F. Davies, R.A., has been appointed 
a director of Hick, Hargreaves and Co., Ltd. 

Mr. D. MacArrnor has been elected a director of 
Metropolitan-Vickers Electrical Company, Ltd. 

Mr. L. Sourucorr has been appointed manager 
of the Newcastle depét of Marine Instruments, Ltd. 

Mr. R. F. Leeeet, M.Eng., has been appointed 
Associate Professor of Civil Engineering at the 
University of Toronto. 

Tae Councm or British MANUFACTURERS OF 
PETROLEUM EQuIPMENT informs us that its address 
is now 40, Palace Chambers, Bridge Street, London, 
8.W.1. 

Proressor A. V. Hitt, M.P., Secretary to the 
Royal Society, has been invited to visit India to 
advise on problems of scientific and industrial 
research in relation to reconstruction problems. 

THe CONTROLLER OF IRON AND STEEL, Ministry 
of Supply, has accepted with regret the resignation 
of Mr. Enos Smith, Director for Wire Rods, Wire 
and Wire Products. Mr. A. Scott and Mr. N. 
Anderson have been appointed Directors. 

Tse BrrtmsaH Atomintcm Company, Ltd., 
announces that from November 29th its temporary 
head office address will be Salisbury House, London 
Wall, London, E.C.2. From the same date the 
offices of the company at Shrewsbury, Shropshire, 
and at Marlborough Court, 68, Pall Mall, 8.W.1, 
will be closed. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the M of the week preceding 
the meetings. In all casea TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Fuel Luncheon Club 
Wednesday, Nov, 24th.—Connaught Rooms, Great Queen 
Street, W.C.2. Luncheon Address by Sir William 
Fraser. 12.40 for 1.10 p.m. 


Institute of Fuel 
Thursday, Nov. 25th.—Engineers’ Club, Albert Square, 
Manchester. ‘“‘ The Aims and Objects of the Insti- 
tute in Relation to the Nati Fuel Position,” 
E. W. Smith. 3 pm. 
Institute of Transport 
Saturday, Nov. 20th.—METROPOLITAN GRADUATES: 
Inst. of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. ‘“ — 7s Accounting and 
. A 








the ‘Engineer’s Department,” R. Turner. 
2.15 p.m, 


= 
Tuesday, Nov. 23rd.—Inst. of Electrical Engine 
Place, Victoria Embankment, W.C.2. "Pag? 
Inland Freight Transport,” R. O. Squarey. 1.15 Pm 


Institution of Automobile Engineers 
Thursday, Nov. 25th.—Coventry GRADUATES; Tech 
nical College, Coventry. “ The Study of an Epicyolic 
Transmission,” E, R. Dawtrey. 7 p.m, 
Monday, Nov, 29th.—DERBY GRADUATES: Schoo] of 
Arts, Green Lane, Derby. “* Performance Character. 
istics of Steering Gears,” H. N. Charles. 7 p.m, 


Institution of Civil Engineers 
Saturday, Nov. 27th.—N.W. Assoc.: ey ale Club 
Albert Square, Manchester. ‘“ Earth Pressures and 
Sheet Piling,” 8. Packshaw. 2.30 p.m. 


Institution of Electrical Engineers 

To-day, Nov. 19th.—MEAsUREMENTs SECTION : Savoy 
Place, Victoria Embankment, W.C,2.  “ Instry. 
ment Transformers,” A. Hobson. 5.30 p.m. 

Monday, Nov. 22nd.—Inf: I ti voy 
Victoria Embankment, W.C.2. “The Administra. 
tive Structure of Electricity Undertakings,” ¢. 
V. Harrap. 5.30 p.m.—N.E. Centre: Neville Hall, 
Westgate Road, Neweastle-upon-Tyne. “The 
Future of the Domestic Wirin Tnatallation” 
. J. H. Wood, F. Jackson, G. Smith, and E. Jacobj, 
.15 p.m. 

Tuesday, "i. 23rd.—N. Mrptanp CENTRE: Great 





Northern Hotel, Leeds. ‘The Future of the 
Domestic Wiring Installation,” W. J. H. Wood, 
F. Jackson, G. ith, and E. Jacobi. 6 p.m. 


Wednesday, Nov. 24th.—WiIRELESs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ Enemy 
Airborne Radio Equipment,” C. P. Edwards, 


5.30 p.m. 
Thursday, Nov. 25th.—Savoy Place, Victoria Embank. 
7 W.C.2. cog — Special Commemorative 
eeting. Lecture by Dr. A. P. M. Fleming. 3 p.m. 
Monday, Nov. 29th.—Lonpon Stuprents: Savoy Place, 
Victoria Embankment, W.C.2. ‘ Multi-Channe} 
arin 5a Telegraphs,” P.. J. McMahon, 
7 p.m.—N.E. Centre: Neville Hall, West 
Road, Newcastle-upon-Tyne. ‘ The Economic Flux 
a in Large Supply Transformers,” D. J. Bolton. 
. 15 p.m. ° 


Institution of Factory Managers 
Saturday, Nov. 20th.—S.E. Branox : Bonnington Hotel, 
Seren Row, W.C.1. Inaugural meeting. 
.45 p.m. 


Institution of Mechanical Engineers 

To-day, Bee ey PPro f oe hes gs -e om » S.W.L 

ley ture. ‘‘Gyroscopic Princi and 

Applications,” C. E. Inglis. 5.30 p.m. - 

, Nov. 20th.—SourHern Brancw: Polygon 
Hotel, Southampton. ‘“‘ Remember the Past and 
Look to the Future,” F. C. Lea, 2 p.m.—N.W. 
GRADUATES : ineers’ Club, Albert Square, 
Manchester. “ iery Mechanical ineering,” 
F. E. Rainford. 2.30 p.m. 

Friday, Nov. 26th.—Informal meeting. Storey’s Gate, 
Westminster, 5.W.1. ‘“‘ The Economic Use of Fuel 
in Works Boiler Operation,” J. H. Beynon. 
5.30 p.m.—Scorrisa GRADUATES : Royal Technical 
College, Glasgow. ‘‘ Welding as Developed by the 
Mechanical Engineer,” W. C. Brodie. 7.30 p.m. 


Institution of Production Engineers 
rege Nov. 19th.—N.E. Secrion: County Hotel, 
e -upon-Tyne. ‘Surface Finish and its 
—" to Practical Problems,” G. Schlesinger. 
.15 p.m. 

Saturday, Nov. 20th_—Preston Section: Atlas Iron. 
works Canteen, Blackburn. ‘“ Metallic Arc Weld- 
ing from the Production Engineer’s Viewpoint,” 
W. J. Vernon. 2.30 p.m.—Norrinenam SEction: 
Victoria Station Hotel, Nottingham. ‘‘ Cemented 
Carbide Cutting Tools,” Mr. Pinder. 3 p.m. 

Wednesday, Nov. 24th.—LxIcEsTER SECTION: College of 
Technology, The Newarks, Leicester. ‘‘ Hydraulics 
— to Engineering Problems,” H. C. Town. 

p-m. 


Satu 


Tron and Steel Institute 

Tuesday, Nov. 23rd.—Modern School, Cole Street, 
Scunthorpe. ‘Review of Basic Open-Hearth 
Practice at an Australian Plant,’”’ R. L. Knight. 
7.30 p.m. 

Junior Institution of Engineers 

To-day, Nov. 19th.—39, Victoria Street, 8.W.1. Informal 
meeting. 6.30 p.m. 

Friday, Nov. 26th.—39, Victoria Street, 8.W.1. “‘ The 
Development of British Gun Ammunition Com- 
ponents,” H. 8. Rentell. 6.15 p.m. 


Liverpool Engineering Society 
Wednesday, Nov. 24th.—Municipal Annexe, Dale Street, 


Liverpool. ‘‘ Stromberg Carburetter,” C. H. Fisher. 
6 p.m. 
Manchester Association of Engineers 


Saturday, Nov. 27th.—Engineers’ Club, Albert. Square, 
Manchester. ‘“‘ The Manufacture, Testing, and Pro- 
tection of Steel Pipes for Water Mains and Services,” 


J. H. Smith. 2.30 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 


Wednesday, Nov. 24th.—Sruprent Section: Bolbec 
Hall, Newcastle-upon-Tyne. ‘Yacht Design,” 
O. Clemmetsen. 6.45 p.m. 

Friday, Nov. 26th.—Mining Institute, Newcastle-upon- 
Tyne. ‘“‘ Notes on the ign and Performance of 
Water-Tube Boilers for ‘o ©Steamers,”. W. 
Sampson, 6 p.m. : 


Royal Society of Arts 
Monday, Nov. 22nd—John Adam Street, Adelphi, 
W.C.2. “‘ Forest Products,” W. A. Robertson and 





H. A. Cox. 1.45 p.m. 
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